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protein-protein from s. cerevisiae and methods of using same 

Field of the Invention 

The invention relates generally to polypeptides and complexes of two or more 
5 polypeptides, as well as to methods of use thereof. 



Background of the Invention 

Most, if not all, biologically important activities are mediated at the tissue, cellular, and 
subcellular level at least in part by interactions between one or more proteins. These 
biologically important activities can include, e.g., cell division, cell differentiation, anabolic 
10 activities, and catabolic activities. Interacting proteins or polypeptides can form a complex. 
Accordingly, failure to form a given polypeptide complex can result in deleterious 
consequences to a cell or individual. Conversely, the inappropriate formation of a given 
polypeptide complex can likewise be undesirable. 

The identification of protein complexes associated with specific biological activities 
1 5 can be used to identify or prevent conditions associated with the absence or presence of these 
complexes. 



Summary of the Invention 

The invention is based, in part, upon the identification of protein-protein interactions in 
the yeast 5. cerevisiae and humans. Interacting proteins present in complexes according to the 
20 invention are shown in, e.g., Table 3. 

In one aspect, the invention provides a purified complex including a first polypeptide 
that includes the amino acid sequence encoded by the open reading frame ("ORF") listed in 
Table 3, column 1, and a second polypeptide that includes the amino acid sequence of the 
corresponding polypeptide encoded by the ORF recited in column 5 of Table 3. Gene names 
25 for the ORPs recited in Table 3, column 1, and Table 3, column 5 are provided in Table 3, 
columns 2 and 6, respectively. 

In another aspect, the invention provides a purified complex including a first 
polypeptide and a second polypeptide selected from, or including, the human polypeptides 



WO 00/60066 



PCT/US00/08399 



recited in Table 7, column 2, and the corresponding polypeptides recited in Table 7, column 6. 
Complexes of polypeptides including the binding domains of such polypeptides, and 
complexes having labeled polypeptide, are also provided. 

The invention also provides purified complexes of a first and a second polypeptide. 
The first polypeptide is a polypeptide functionally classified in the MIPS database as a 
Cell/Growth/Cell Division/DNA Synthesis protein; a Cell Rescue/Cell Defense/Cell Death and 
Aging Protein; a Cellular Biogenesis protein; a Cellular Organization protein; a Classification 
Not-Yet Clear Cut protein; an Energy Protein; an Intracellular Transport protein; an Ionic 
Homeostasis protein, a Metabolism protein; a Protein Destination protein; a Protein Synthesis 
protein; a Retrotransposon/Plasmid protein; a Signal Transduction protein; a Transcription 
protein; a Transport Facilitation protein, or an Unclassified protein. The second polypeptide is 
the corresponding polypeptide recited in Table 3, column 5 or Table 7, column 6, respectively. 

The invention also provides a purified complex of a first and second polypeptide, 
where at least one of the polypeptides is a microtubule or microtubule-associated protein, a 
heme biosynthesis protein, or a cell wall or cell-wall synthesis protein. 

The invention further provides purified chimeric complexes including a yeast 
polypeptide and a human ortholog polypeptide. In some embodiments the yeast polypeptide 
includes the amino acid sequence of the polypeptides recited in Table 7, column 1, and the 
human polypeptide includes the amino acid sequence of the corresponding polypeptides 
recited in Table 7, column 6. In other embodiments the yeast polypeptide is selected from, or 
includes, the polypeptides recited in Table 7, column 5, and the human ortholog polypeptide is 
selected from, or includes, the polypeptides recited in Table 7, column 2. 

In a further aspect, the invention provides chimeric polypeptides having six or more 
amino acids of a first polypeptide covalently linked to six or more amino acids of a second 
polypeptide. In some embodiments, the chimeric polypeptides are yeast-yeast chimeras, while 
in others the chimeric polypeptides are human-human or yeast-human chimera. In some 
embodiments, the first polypeptide is selected from the polypeptides recited in Table 3, 
column 1, and the second polypeptide is selected from the polypeptides recited in Table 3, 
column 5. In other embodiments, the first polypeptide is selected from polypeptides recited in 
Table 7, columns 1 or 2, and the second polypeptide is selected from the polypeptides recited 
in Table 7, columns 5 or 6. Nucleic acids encoding chimeric polypeptides, and vectors and 
cells containing the same, are also provided. 
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In yet another aspect, the invention provides an antibody which specifically binds 
polypeptide complexes according to the invention. The antibody preferably binds to a 
complex comprising one or more polypeptides with greater affinity than its affinity for either 
polypeptide that is not present in the complex. 

5 Also provided by the invention are kits containing reagent which can specifically 

detect the complexes of the invention. In one embodiment, the reagent is a complex-specific 
antibody, while in other embodiments the reagent is an antibody specific for the first or second 
polypeptides of the complex. 

In another aspect, the invention provides pharmaceutical compositions including the . 
10 complexes described herein. Such compositions are formulated to be suitable for therapeutic 
administration in the treatment of deficiencies or diseases involving altered levels of the 
complexes of the invention. 

In still another aspect, the invention provides methods of identifying an agent which 
disrupts a polypeptide complex by providing a complex described herein, contacting the 
15 complex with a test agent, and detecting the presence of a polypeptide displaced from the 

complex. In certain embodiments, the complex includes at least one polypeptide comprising a 
microtubule or microtubule-associated protein, a heme biosynthesis protein, or a cell wall or 
cell-wall synthesis protein. 

In a further aspect, the invention provides a method for inhibiting the interaction of a 
20 protein with a ligand by contacting a complex of the protein and ligand with an agent that 
disrupts the complex. In certain embodiments, the protein is a microtubule or microtubule 
associated protein, a heme biosynthesis protein, or a cell wall or cell- wall synthesis protein, 
and the ligand is a corresponding interacting polypeptide described herein. 

In yet another aspect, the invention provides a method of identifying a polypeptide 
25 * complex in a subject by providing a biological sample from the subject and detecting, if 
present, the level of a complex, described herein, in the subject. 

Also provided by the invention is a method for detecting a polypeptide in a biological 
sample by providing a biological sample containing a first polypeptide, and contacting the 
sample with a second polypeptide under conditions suitable to form a polypeptide complex. 

30 In another aspect, the invention provides a method for removing a first polypeptide 

from a biological sample by providing a biological sample including the first polypeptide, 
contacting the sample with a second polypeptide under conditions suitable for formation of a 
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polypeptide complex, and removing the complex, thereby effectively removing the first 
polypeptide. In certain embodiments, the first polypeptide is selected from, or includes, the 
polypeptides recited in Table 7, column 2, and the second polypeptide is selected from, or 
includes, the polypeptides recited in Table 7, column 6. In another embodiment, the first 
5 polypeptide is selected from, or includes, the polypeptides recited in Table 7, column 6, and 
the second polypeptide is selected from, or includes, the polypeptides recited in Table 7, 
column 2. 

In a further aspect, the invention provides a method for determining altered expression 
of a polypeptide in a subject by providing a biological sample from the subject, measuring the 
10 level of polypeptide complex in the sample, and comparing the level of the complex in the 
sample to the level of complex in a reference sample with a known polypeptide expression 
level. 

In a still further aspect, the invention provides a method of treating or preventing a 
disease or disorder involving altered levels of a complex described herein or a polypeptide 
15 described herein, by administering, to a subject in need thereof, a therapeutically-effective 

amount of at least one molecule that modulates the function of the complex or polypeptide. In 
one embodiment, the agent modulates the function of a polypeptide selected from the 
polypeptides recited in Table 7, columns 2 or 6. 

In the specification and the appended claims, the singular forms include plural 
20 referents unless the context clearly dictates otherwise. Unless defined otherwise, all technical 
and scientific terms used herein have the same meaning as commonly understood by one of 
ordinary skill in the an to which this invention belongs. All patents and publications cited in 
this specification are incorporated by reference herein in their entirety. 

Detailed Description of the Invention 

25 The invention provides complexes of interacting polypeptides which have not 

heretofore been shown to interact directly, as well as methods of using these complexes. 

Some interacting polypeptides were identified by identifying which of the predicted 
open-reading frames (ORFs) of the yeast S. cerevisiae encode polypeptides that interact in a 
yeast two-hybrid system. In one screen, 692 discrete interacting protein pairs were discovered. 
30 These interacting pairs include (i) interactions that place functionally unclassified proteins in a 
biological context, (ii) novel interactions between proteins involved in the same biological 
function, and (iii) novel interactions that link together biological functions into larger cellular 
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processes. 



A summary of the screening used to identify interacting yeast ORFS is shown in Table 

1. 



Table I: Screen Summary 
5 



Description Total 



Yeast ORF PCR Products 6144 

10 Yeast ORFs cloned 3 5345 

ORFs pooled to generate the activation domain library 5341 b 

Yeast ORFs identified to have interactions 0 8 1 7 

Total discrete interacting protein pairs 692 

Interactions identified in independent experiments 4 286 

1 5 Interactions identified multiple times in a single experiment 1 86 

Interactions identified only once 220 



20 a Number of PCR products giving transformants in both plasmids (pOBD2 and pOAD). 

b One yeast ORF activation domain construct was excluded from the pool due to self-activation in a test 
screen (YJR009C - glyceraldehyde-3 -phosphate dehydrogenase and YNL333W - Snz2) and three yeast 
ORF activation domain constructs were excluded because they encoded proteins that could affect the 
selection process (YPL248C - Gal4, YML05 1 W - Gal80 and YEL021 W - Ura3). 

25 c The total number of yeast ORFs found as an interacting binding domain clone and/or an interacting 
activation domain clone in the screens. 
d All screening experiments were performed in duplicate. 
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15 



20 



25 



30 



35 



40 



45 



Table 2 indicates that the interacting proteins disclosed herein can be grouped by 
functional roles using the Munich Information Center for Protein Sequences ("MIPS") 
classification system. 

Table 2: Interachons grouped by Protein Functional Roles (as classified by the MIPS database) • 



10 MIPS classification 



Metabolism 
Energy 

Cell Growth, Cell Division 
and DNA Synthesis 
Transcription 
Protein Synthesis 
Protein Destination 
Transport Facilitation 
Intracellular Transport 
Cellular Biogenesis 
Signal Transduction 
Cell Rescue, Defense, Cell 
Death and Aging 
Ionic Homeostasis 
Cellular Organization 
Retrotransposons and 
Plasmid Proteins' 1 
Classification Not Yet 

Clear-Cut 
Unclassified Proteins 



MIPS 
Classification 



Proteins in 
Category 6 



1023 
239 

767 
734 
345 
525 
302 
438 
185 
122 

341 
120 
2144 

113 

151 
2593 



Results from the screen 



Proteins with 


Total 


Interactions 0 


Interactions 


133 


189 


29 


39 


138 


227 


134 


185 


18 


37 


76 


98 


14 


20 


50 


99 


23 


35 


25 


32 


48 


69 


8 


18 


290 


388 


I 


1 


22 


42 


313 


388 



Interactions 
within a Category 



40 
3 

46 

38 

5 

15 

0 

8 

3 

4 

7 
0 

130 



110 



• , . . . ' r ~ ~^ tl wi«oomcu iiuu ai teasi one category, and one third of Drotems 

have been placed m more than one category. See MIPS Yeast Genome Database MYGD) 

5f nSoT? 2" gU6 ' ^•7'P^hioche m . m p g .de/proi/y ^st- Mewes et ai, Nucl. Acid. Res. V • 
28 (1997); Mewes et ai, Nucl. Acid. Res. 26: 33 (1998). 
lumbers based on 6234 ORFs. 

Jotal based on 885 ORFs^ Total interactions with at least one protein in the category, 
popltlot yCaSt m WCre C ° mained in the 6144 °^ **eening 

Some newly disclosed interactions place functionally unclassified proteins from the 
yeast genome in a biological context. For example, two proteins of unknown function, 
YGROlOWp and YLR328Wp (77% identical), were observed to interact with each other, and 
also to bind to ornithine aminotransferase (Car2p), which catalyzes a step in arginine 
metabolism. This observation suggests that YGRO10WP and YLR328Wp are implicated in 
arginine metabolism. In addition, because YGROlOWp and YLR328Wp are 40% identical to 
the human protein KIAA0479 (Genbank accession number AB007948), the interactive data 
further suggest tha the human protein KIAA0479 is also involved in arginine metabolism. 
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Also included in the interactions are complexes of two or more proteins involved in 
functional pathways for which direct interactions have not been described previously. For 
example, proteins involved in autophagy, e.g., Apgl3p, are shown herein to interact with 
proteins of the Cvt (cytoplasm-to- vacuole targeting) pathway, e.g., Lap4p. Previously, direct 
5 interactions between proteins involved in autophagy and the Cvt pathway had not been 

reported. Autophagy is a degradation pathway used under conditions of nutrient stress to non- 
selective^ recycle cytoplasmic proteins and organelles to their constituent components, while 
the Cvt pathway is a biosynthetic pathway that transports the vacuolar enzyme aminopeptidase 
I (API, encoded by LAP4) specifically to the vacuole. See Scott et al, Curr. Opin. Cell Biol. 
10 10: 523 (1998). Several mutants in the Cvt pathway (cvt) and autophagocytosis (aut and apg) 
are allelic, suggesting that both pathways utilize some of the same molecular components. See 
Tsukada et al, FEBS Letters 333: 169 (1993); Thumm et al, FEBS Letters 349: 275 (1994); 
Harding et al, J. Cell. Biol. 131: 17621 (1996); Scott et al, Proc. Natl. Acad. Sci. USA 93: 
12304(1996). 

15 A number of ORFs encoding proteins of unknown functions have been identified as 

components of autophagy. Since several of the genes altered in apg, aut, and cvt mutants have 
not yet been cloned, ORFs found in these interactions can be examined to determine if they 
encode any of these altered genes. It has also been shown that Lap4p is a self-interactor, 
corroborating previous evidence that Lap4p assembles into a dodecamer (see Funakoshi et al, 

20 Gene 192: 207 (1997)), and the observed interaction between Apgl and Apg 13 lends support 
to previous genetic evidence suggesting that APG1 is a high-copy suppressor of apgl 3 (Kim et 
al.,J. Cell. Biol. 137: 609 (1997)). 

An interaction was also identified between YDR201 Wp and YKR037Cp, two proteins 
known to be localized to the spindle pole body by mass spectrometry. See Wigge et al,J. Cell 
25 Biol 141: 967 (1998). The interaction of these proteins may indicate their involvement in the 
regulation of mitotic events. 

New insights into novel interactions between proteins involved in the same biological 
function are also provided. For example, the nuclear polyadenylated RNA-binding proteins 
Nab2p and Nab4p bind to the 3' end of mRNA, but have distinct roles. See Kessler et al, 
30 Genes Dev. 11: 2545 (1997). Nab2p is required for the regulation of poly(A) tail length and 
export of mRNA from the nucleus, and Nab4p is essential for the cleavage of pre-mRNA at 
the correct 3/ site. The newly described interaction between Nab2p and Nab4p suggests that 
they may act in concert. 
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Similarly, in yeast, diverse cyclins bind to Cdc28p in a coordinated manner to 
modulate its kinase activity during the cell cycle. The B-type cyclins play a critical role in the 
induction of bipolar mitotic spindle formation. See Nasmyth, Curr. Opin. Cell Biol. 5: 166 
(1993). Each of the B-type cyclins, Clblp, Clb2p and Clb3p, has presently been observed to 
form a complex with Ckslp and Cdc28p. The identification of interactions between Ckslp 
and each of Clblp, Clb2p and Clb3p, suggests that the kinase activity of Cdc28p could be 
mediated by cyclin Bs through their interaction with Ckslp. 

In another example, Ypt53p, a rab5-like GTPase involved in vacuolar protein sorting 
and endocytosis, has presently been shown to interact with Siw4p, a putative tyrosine 
phosphatase which acts in a complex to control nutrient-dependent cell proliferation. See 
Singer-Kruger et al. y J. Cell. Biol. 125: 283 (1994); Saul et al, Gen. Microbiol 131: 1797 
(1985). One possible explanation for the observed interaction is that Ypt53p senses nutrient 
availability to coordinate cell cycle progression. 

The newly identified protein-protein interactions connect biological functions into 
larger cellular processes. For example, the nuclear pore complex (NPC), consisting of as 
many as 50 different subunits, is the macromolecular-conducting channel between the nucleus 
and the cytoplasm. See Fabre et al, Ann. Rev. Genet. 31: 277 (1997); Marelli et al, J. Cell 
Biol 143: 1813 (1998). Two newly identified NPC components, Nup53p and 
Nup59p/Asm4p, interact with Ndclp, a protein required for spindle pole body (SPB) 
duplication and component of the nuclear envelope. Evidence of a physical interaction 
between components of the NPC and SPB suggests that these two structures located in the 
nuclear envelope may coordinate communication between the nucleus and the cytoplasm. 

Another interaction involves the meiosis-specific protein, Msh5p, which is required for 
the resolution of cross-overs during meiosis. Hollingsworth et al, Genes Dev. 9: 1728 (1995). 
Meiotic recombination is initiated by double-strand breaks (DSBs), a prerequisite to cross- 
over formation that is resolved in a structure called the synaptonemal complex (SC). Mrel lp 
is part of a complex that participates in DSB formation. See Usui et aL 9 Cell 95: 705 (1998). 
It is also known that Tid3p helps form the spindle pole body and interacts with Dmclp, a 
protein required for the formation of the SC. See Bishop et al, Cell 69: 439-56 (1992). It has 
presently been shown that Msh5p interacts with both Mrel lp and Tid3p. These novel 
associations tie DSB formation and the resolution of cross-overs with Msh5p as the linking 
protein. 
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Similarly, to exit the cell cycle, cells must undergo a series of checkpoints that monitor 
correct microtubule and spindle formation. See Guenette et aL, J. Cell ScL 108: 195 (1995). 
The present invention identifies at least two interactions that tie cycle regulation to 
microtubule assembly. The first is between a microtubule checkpoint protein, Bub3p and a 
spindle pole body checkpoint protein, Mad3p. This observation mirrors the recent interaction 
described between the human homologs of Bub3p and Mad3p. See Hoyt et ai, Cell 66: 
507-17 (1991); Hwang et aL, Science 279: 1041 (1998); Taylor et al. 9 J. Cell Biol. 142: 1 
(1998). Interestingly, the second is between Mad3p and a known regulator of the Cdc28p 
kinase, Cln3p, See Cvrckova et a/., EMBO J. 12: 5277 (1993). These interactions could give 
rise to a cascade Bub3->Mad3^Cln3p->Cdc28p, and may suggest a pathway to propagate the 
signal of incorrect microtubule formation during early events at the cell cycle arrest in Gl 
phase. 

The complexes disclosed herein are useful, inter alia, in identifying agents which 
modulate cellular processes in which one or more members of the complex have previously 
been associated. For example, interacting Pro-Pairs la- lb (representing open reading frames 
YGR108W and YBR135W, or genes CLB1 and CKS1, respectively) as shown in Table 3, 
have both been previously implicated in cell growth, cell division, and /or DNA synthesis. 
Accordingly, new agents which modulate cell growth, cell division, and/or DNA synthesis can 
be identified by evaluating the ability of a test agent to afreet formation or dissolution of a 
complex of the Pro-Pairs la and lb. 

Complexes according to the invention can also be used in methods for identifying a 
desired polypeptides in a biological sample by forming a complex of a first polypeptide and a 
second polypeptide that interacts with the first polypeptide. The presence of the complex 
indicates that the sample contains the first polypeptide. 

These utilities, as well as additional utilities, are discussed in greater detail below 

Purified Polypeptide Complexes 

In one aspect, the invention includes a purified complex that includes two or more 
polypeptides. In one embodiment, the invention provides purified complexes of two or more 
polypeptides. One of the polypeptides includes a polypeptide selected from the polypeptides 
recited in Table 3, column 1 (referenced as ProPair la-692a) and another includes a 
polypeptide selected from the polypeptides recited in Table 3, column 5 (referenced as ProPair 
lb-692b). In some embodiments the first and second polypeptides of the complex are the 
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polypeptides enumerated in Table 3. In some embodiments a first polypeptide is listed as a 
"ban" polypeptide and a second polypeptide is denoted as "prey" polypeptide, while in other 
embod.ments the first polypeptide corresponds to a "prey" polypeptide and the second is a 
"bait" polypeptide. 

By "corresponding polypeptide" is meant, with reference to Tables 3-7 the 
polypeptide recited in the same row, reading across from left-to-right or right-to-left as a 
specific selected peptide. For example, in Table 3, in the first row, the corresponding 
polypeptide of YGR108W is YBR135W. These protein pairs are designated as la and lb as 
is indicated in Table 3. 

Similarly, in the first row, the corresponding polypeptide of YBR135W (ProPair lb) is 
YBR108W (ProPair la). In the second row, however, the corresponding polypeptide of 
YBR135W (a prey protein; ProPair 2b) is YPR1 19W (a bait protein; ProPair 2a). 

Also as used herein, "protein" and "protein complex" are used synonymously with 
"polypeptide" and "polypeptide complex." A "purified" polypeptide, protein or biologically 
acuve portion thereof is substantially free of cellular material or other contaminating proteins 
from the cell or tissue source from which the polypeptide is derived, or substantially free from 
chem.cal precursors or other chemicals when chemically synthesized. The language 
"substantially free of cellular material" includes preparations of protein in which the protein is 
separated from cellular components of the cells from which it is isolated or recombinant^ 
produced. In one embodiment, the language "substantially free of cellular material" includes 
preparat.ons of polypeptide complex having less than about 30% (by dry weight) of non- 
complex proteins (also referred to herein as a "contaminating protein"), more preferably .ess 
than about 20% of contaminating protein, still more preferably less than about 10% of 
contaminating protein, and most preferably less than about 5% non-complex protein When 
the polypeptide or complex is recombinant^ produced, it is also preferably substantially free 
of culture medium, i.e., culture medium represents less than about 20%, more preferably less 
than about 10% and most preferably less than about 5% of the volume of the protein 
preparation. 



- 10- 



PCT/US00/08399 




« to 



^ CO 



3 



O Q O 



Q O O 



_ ^ TO J 

|gr| So 

w 1 <§ « -a & 
< <° _ < .2 .z 

Z u a) Z id Q) 
Q O O Q O O 



< C O) 

__ o o 

-O .-3 _ 



c ^ 
« .2 



0> ^ CD 

- OO 



TO 



03 

O 



J3 

3. 



g 

Is 

ra - 



c «2 



UJ .-CO 



* Q I 



c 75 CD o w 



s 



.2 CO £ 

Jo c 5 "cz £ (SJ ^ 
co 03 co cd co *j 

505050Q 



e| e o e 

03 J2 ra £ g c 



a .a 



s s s 



__ CO 

a§2 



00 

o 
<: 

in 
00 

CD 

>• 



2 
o 



DC 
CD 
>- 



s 

2 



5 
o 

CO 

o 



CM 

2 

ZD 
2 



O 
in 

§ 

CO 



CM 
UJ 



CM 
2 



5 
O 
CO 

o 



< 
2 



O 

CO 



3 

2 

O 

CO 

o 



in 
CO 
O 



or 
q 



CD 
X 



or 



2 
O 
Hi 

CO 

3 

CD 

>- 



o 



2 



in 
0. 



O 
co 

CM 

3 
>- 



2 g 



or 

CO 



I 

T— 

or 



■0 


C 




■0 


T3 


■D 




■0 




< 




< 




CZ 

< 


c 

< 


c 

< 


s 


vision 


c 


Division 


vision 


s 


c 


c 


visk 


Divisic 


)jS|A 


Divisic 


0 

:» 
> 


Q 


b 


b 


b 


b 



5 



o 

"55 



T3 

5 




o-So 



I 1 I 



§ J 

v> tn 

> > 

b b 



.52 o 



b b 



&I &I SJ £ 



o >. 

^CO^CO^CO^CO^L. 

0) Z CD Z 6)Z 0) Z o Z 
OQUQUQODUQ 



ST-CMCO^-r-CM^rCO 

5 m co m co co uj o. m 
S=Lo o a uj uj co to co 





-11 - 



WO 00/60066 



PCT/US00/08399 



o 

"5 



3 



a. 



"55 
O 



c 

II 

O TO 
£ TO 

o g> 

£ o 



I 



Q. Q. S 



75 
c 
3 



2 

•O 



T5 
c 
ZD 



£ £ E .£ 

'O 0) CD 03 

2 2 2 2 

Q_ Q_ Q_ 0- 



o 73 o 
c c c 
ID 3 ID 



0) 

2 
CL 



0) 

o 
CL 



c 

Z3 



o 

CL 
T3 



O 

cl 



TO 
U 



o 
cl 



CD 

2 
a. 



CD 

2 

CL 



"§ 12 "S 

c= is eg 

$ '8 "8 

cm ca ro 

75 o o 

c c c 

13 ID 3 



o 
CL 



o 

CL 



O 
CL 



0) 
O 
CL 



c 
3 



0J 

o 
ct 





=<=<=<= 

Q)Z (D 2 OZ 03 

o o a Q O Q o 



to 




m 




ao 


O) 






r— 






CM 


CO 


Tn 


CD 


m 


CD 


_J 


UJ 


UJ 


O 


I 


i 








1 


o 


o 




CM 




T— 


cr 


a: 


a: 


a 


Q 


CL 


> 


>- 


>- 



i- CM 
CM CM 



i- CO 

co li- 
en >- 

LU CO 



Q 



CO 

O 
2 



X 
CD 



CM 
CD 



5 
m 

CM 



CM 

3 



CM 
CO 



* ^ ^ N 

s < < uj 

o o o < 

5 a: or <o 



^ m I I ^ i to 
U-OCLCLCLCLClO 

>->->->->->>-> 



cr 
o 



(3 







CO 






CO 


CM 


cn 






CP 




n 


CO 


CO 


CO 


o 


cn 
















CL 


2 






M 


< 




< 




1 


2 






CO 






CO 



<^ ^ ^ lO c3> 



o o o 

CD O) o> 

CM CM CM 

CM CM CM 

d o o 

> >- V 



8 

CM 

a 



o 
a 

CO 



O OJ 



- 12 - 



WO 00/60066 



PCT/US00/08399 



CD 

if 



C 
< 



§81 .2 

co CC . _ to 

;> _ 2 £ > 

Q) Z CD Q) CD 

O Q D o a 



co =5 a S 

to O = °- 
QDDQD 



s 

£L 



(TJ 

73 



.1 3 ? 

lip 

_ < C <D 

™ Z 2 o 

Q * ^ 



CO 

c 

1 

CL 
"O 

o 
c= 

CO 
CO 

co 



Q 

S-2 



CO WJ 
= < 



< 



"5 Z 



C T3 



S3 

3 < 



9<3<2g 
3 =„ 



a 

Lo "2 c '!> 



O I 



Sag* 

cn o ^ _ 
Q a> a <d 
CD Q O <J 




.a 

5 



co 
O 



co 



CO 



CO 
X 



2 



CM 

o 



o 

Q 



a 

o 
IT 
LU 



.2 



lit 

i 8* 



2 



« « c 

5 5 ~ S 5 
= u 5>2 = 



. . 'co 



§1 

CO T3 
0) C 
QC < 

f 5 CO 



o 
8 

O 

a: 



5 9? oi J 

< 3< < 

.2 8? .2 

CO << . _ CO 

5 = J= S > 



i 3 



(D Z CD V CD 

o a o o o 



< ^ 



2<Ii = 

" Z "53 cd a) 

a a u u 



s 



§?< 

tO T3 £ 

Sf I 

*8 I 
co £5 

< .s? == 

§2c3 



.2 CD 

t> Q 

3 = 
"O CD 

in =° 
= I— v? 
o "8 32 
.co ,g> Q 

«?..- 

C CO O 

J 81 

§1.3 



O 

CD 
LO 



I 



= 1 

< o 

< o 



C T3 

< < 

-= to _ > 
"a> cd £ o 

M O = °. 

M .52 O £ 
c co - > 
>,© 0) p 

^ § 15 

< O) o _ 
Z O CD O 
G CD O O 



CJ 
ro 

CO 
r~ 

cr 

CD 



I -5 



O 

Is 



£ w S 
< ro < SL 



T3 

§. 

C 

o »= 

CD 



Q O O 



co 5 CO 

1 z 

^ Q 



z e « 

Q O U 



cc 
O 



a: 
a 



> = > _ 

8s 



I 

cr 

LU 



-a 

< 

cz 
o 

'co • 



3 

CO 

>- 



5 I 



f 111 

oco g ^ 
O Q O O 



5 w S 

z S> 



2 

a o o 



-of.. 

§ 

s S ? S 

c ra > c n 
co •£ Q co £ 
< ro — < S. 
z 2>=s z B 
QOOQO 




- 13 - 



WO 00/60066 



PCT/US00/08399 



1 

•is 
|j 
2o 



1 
< 



O S3 

111 

— < ro 



S3 



o = " 



c c a 
ro o c 

O > c c 



II 



Sex 
._ g 



4 £ If J 

a 2 2 
QOOQOOQ 



lit? 

c < = 

2 "53 2 a3 

k o a o 



C 
< 

g 

<o . . to 

> C C '> 

O S £ O 
— r- co — 

CD • - .N <p 

fill 

= *^ = ~ 

a> 2 03 a> 
OQOO 



is i 

f 

to 8? 

fill 

2 0) CD S 
Q O O Q 



I 

TO 
N 

"c 
ro 



a) 
O 



a> 
O 



ro 
.2 
O 



o 
2 

I 



f 1 



5 ^ -2 -2 



19 



a c o 

■D ™ . C 

< O « - 

_ -S -5 E 
to _3 ro ra 

Q O 2 O 



to 

o3 
O 

Is 

US 

£ | 

i~ O 



TO - 

Is 

55 



8 



.o 

o 

CO 



CO 

Q 

I 



CL 
CO 
CO 

CO 

CT 



o 



cr 



o 

Q 
O 



Q 

O 



O 
10 



CD 



o 
3 
§ 



2 

8 



o 

CD 



a> 
cr> 
o 

cc 

CD 



Q 



5 



CM 
CO 
CT 
Q. 



O 
cn 
oi 
o 

cr 

LU 



8 



o 

<£> 



cr 
>- 



CO 

x 

X 
Q 



5 



u 
8 

Ij 

a 



Q_ 
2 



3 

CL 
> 




T3 
C 
< 

II 

Q O 

to 



*3 
-3* 



1 
< 



13 £ to -2 



= > ^ 



0 ■- 

1 & 5 1 5. 

O w c n w 
— < _ ^ 
oZ S>a3Z 
O Q O O Q 



CD 

-O - 



■o 
c 

< 



r 05 £ 



.o - 



c 

< 

If 

- - w in 



hi g 

5 2 
o a 



£ « 5 

co ^ 2 
w c n 
< to ~ 
2 S>^ 
Q O O 



— .2 £ 

C TO ^ 
< TO W 

ZEE 



is its 

w cqWc 
< < ra 

QOOQO 



CsJ 
CD 
CO 
2 



o 
cr 



CL 
CO 
CO 

s 

x 



in 



cr 



oo 

s 

Q 



s 



00 
CO 

2 



ct: 



x 

CO 

2 



5 



2 
S 

I 

n 

cc 



o 

Q 
2 



2 
>- 



Q 
>- 



CQ 
CO 

O 

or 

CD 



in 
X 
CO 

2 



s 



Q 



8 



s 



2 



2 



cr 

CL 
CO 



U 
oo 



or 

Q 

>■ 



S 



o 
a 
u 



a 



o 

Q 

O 



Q 



CM 
CQ 
CO 

2 



or 
o 



- 14 - 



WO 00/60066 



PCT/US00/08399 



i 
1 



o 
c 

3 



o 
CL 



o 
c 



03 

2 



81 
to 

u 
c 
13 



0) 

9 

CL 
■o 



o 
c 
ID 



03 

s 

Q. 



o 
c 



s 



<2 



0) 

o 
CL 



3 

c 



o 
CL 



0> 

o 
CL 



J2 



< : 



Q 03 



8 M S 



3. 



f slf 



.9 W . . o> 
> £ £ in 



3 

CO 
0) 

O 

03 
>- 

1 



Q3 ~Z. C' <l) 

U Q O O 



p> ^ = == 



en 
c 

o» .- — 

< S °~ 

I'« 8 

< .y <= 

S S 8 

Q O U 



3 



o 
z 



3 



I 

03 

5 



s 



X3 
CO 



X 

CO 



in 
00 



< 

CO 



3 
Q 



« 



>- 



eg 
o 
en 



o 

o 

UD 
O 

cr 
o 
> 



o 



o 
DC 



s 

a: 

Z 



8 

o 
o 

tr 
o 
> 



52 



tr 



o 

o 



O 

CD 



Q 
>- 



co 



2 

>- 



tr 



or 
o 
>- 



in 

CM 

tr 

CO 




T3 

c 

< 



Q 03 
0) 

.O ■ 



..a 
< 

Z Z ffoj 

Q O O Q O O 




CD 



o 

Q 
O 



8 

O 



o 

Q 
O 



O 
Q 



O 
Q 



O 
Q 
O 



X 

00 

2 



o 

Q 



Q. 
CO 



CO 

2 



00 



CL 

tr 

CO 



2 



CL 

cr 

CO 



CO 

tr 



i 



o 



Q 



Q 
>■ 



o 



s 



2 



s 



Z 



o 
3 



z 



15 - 



WO 00/60066 



PCT/USOO/08399 



E 

03 



03 



O 

n 

ro 



o 
ro 



Ilular 


Cellular 




>olism; 
lizatior 


>olism; 
lizatior 


Metak 
Orgar 


Metat 
Orgar 



a.. 

ro 
O N 

ro ro 
o> S? 
S O 



E .2 
ro 

O N 



03 

U 



£= ° 
I « 



ro ro 

03 E? 

SO 



50 



03 

o 
B 

03 

c 

LU 

.2 TS 
ro ro 
50 







;ellular 


; Cellular 


jlar 


on; L 


a> 
O 


cilitati 


Transcription 
Organization 


Transcription 
Organization 


Transport Fa 
Organization 



s 



i- CM 



n 

CO 



>- 

O 



co 
o 
or 
a 
> 



or 
o 

CO 



1 



CL 



5 



5 

oo 
m 
o 
_j 

O 



5 

u 



a. 



o 

CO 

or 



O 
X 
D_ 

CD 



Q 



LU 



0- 



tr 



T3 . * -O 

< ra y < 

C 3 C C 

o = o 

w 8 E? 2 

> 2 o :> 

£ .kf =i 3 

ill! 



CD 



_ < c — 

o5Z 2 qj 

OQr-O 



ro§< 

DC C 

= ra o 
8 H> 2 
ro o .> 

2 » = 

tti 



■Si 

== ro o 

03 f-Tk 



c 

1= ra S 
ro n < 

3 "= £ 
== ra o 

P> "co 



c 

r- 



sis 

.52 = o 

f 3" 
&><s 

< £ = 
Z 2 o> 
Q hO 



8 c *±> 
ra o > 

.S2'=S 

z 2 o 
O h- u 



= ra o 
8 E> w 
2 O > 

S rag 

55 o u 
|Or 

c t 5 
so o 

< £ = 
z 2 Q) 
Q h O 



T3 -Si 



.2 T3 .2 



ra n *£ IS N<i2 n < ro 

_ ■ _ 3 _ _ •_ - - 



8 



C 

.» o 

o 

2 O > 

til 

< s = 

Z 2 o> 
QhO 



1 IU i 

ra n < 

"_ c 
ro o 
_ pp*55 

2 O > 
c b Q 

Jbi TO 

« = fi 

tti 

< £ = 
Z 2 a 
QhO 



ro S< 

3 "C C 

= ra o 
S P « 
2 O '> 

I «£ 



ro n < 

3 "C C 

= ra o 
8 

2 O > 

_ ra 



.2" =5 

til 



c - 

ra oj ^ 

c o> o> 

-a: < 

CO — "O 

*LO ^03 C 

P o « 



o 



CO 

I 

O 



>- 



s 
s 

o 



< CO m <t 



ra S < 

3 C= CZ 3 C C 



O c 



ro o 

8 P 

ra o > 
ra 



is 



Z 2"Q3Z2"03Z2 03 £^ CD 



o o 



ro o > 

CO 03 " 

= % % 
>o o 

< £ = 
Z 2 o 

□ h U 



ro *a> ^ 
3 O a) 

^ co •£= 
cog* 

TICt < 

CO = T3 

"55 03 c 
0) O < 

< £ = 

Z 2 a? 
QhO 



1 



< ro 



..O 



i .si 



c 

ro << 

9-5 z 

OOQ 



I'- 
ll 

°3 

03 

3 8 

CO ~ 
03 OJ 
K < 

Si s 



^S6 



a. 
(£ 
to 



1 
ao 

z 
>- 



0- 

a 
co 

i 

CO 

—1 

5 



a. 
to 



1 



2 



to 

1 

co 

Ij 
z 



Q_ 

or 
to 

1 



0- 

or 
to 

% 

CO 



CL 

or 
to 

co 



Q_ 

or 
to 



z 



a. 
or 

CO 



CD 

co 



z 



CM 

O 

> 



z 



0- 

or 
to 

1 



to 



z 

>- 



2 
o 

O 

S 



z 



O 



O 

s 



z 
>- 



- 16 - 



WO 00/60066 



PCI7USOO/08399 



O 
0. 



2 

CL 

I 
8 

03 



CL 

.2 



ro 
13 



g 



3 



5 

.1 
1 

a 

1 = 

I< 

© 2 
O O 



.E 

0) 

2 

CL 



O 

Cl 



8 

i 



Cl 
— o 



4 



ro 



a: 
m 



tr 



CM 
O 

cr 
o 
> 



CD 

1 

LU 



o 

o 
oo 



CM 

9 

2 



o 

CO 

o 



5 

CO 

s 

a 
>- 



CO 
CO 



: tgio °«o -2-Q 

- "= '= - 3 C C 

' ~ ra o 
2 O > 

lis? 



C 3 C C 

o = ro o 

> s o :> 

e 1 *e 



ro n3 • 
.2 *E c 
— ro o : 

8 2>w 



Set* 



2 O > 

til 

< C _ 

2 2 « 



en "5 
1 Q 

8 5? 



CO ~ 
< 



Z 2 ci 
QhO 



ro o 

-£= CO 

c a> 

t. a: 

CO — 

IS 

CO 



| 1 

J < 

a> c 

O g 

£ £ 

5> O 

■t; to > 

ro 

"55 2* 0) 

O O O 



a> 

is 5 = 

3 O CD 

2 3 ? 

«b en 

C 4) O) 

r.a: < 

CO — T3 
^ | 



T3 
C 
< 

c 
g 

S2 
"> 

b 

"a 



Z 2 "55 -"55 
Q h- O O U 



Q> 

oo ^ 

^ £ J5 
i2 *H> = 

3 Q 0) 

| 8 g> 

C 0) O) 

— ct: < 

00 = "D 

|o< § € - 

z 2 o> 2> o> 
QHOOO 



CM 
CO 
Q 
M 



2 





- 17 - 

• 



WO 00/60066 



PCT/USOO/08399 




| 
"5 



B 

& 

ro 



o 



O 

c 

3 



o 

CL 



s 

CL 



1 1 



C 
< 

c 

.9 

CO 

*> 
b 

2 8 



W QJ *- J_ 

S 5= i 
w co o >, 



CD w 
— < 



3¥ 



6 5. 
q3 2 



CO CO 



CL O 



CD 

o 

li 
f| 

co c 

c & 

CO ££> 

K o 



JO 

3J 

a> 
O 

si 

CO g> 

£ o 



o 

CL 
3 



9 6 "§ 
.9- £ 



TO 

O 

c 
3 



JQ 
CO 



k. co 



8 



< 

u 



CM 
O 



O 

Of 



8 



Q 
>■ 



s 



to 



CM 

S 

—J 



CO 

CM 
^ — 
CM 

a: 



co 
a 
o 

m 
co 
CC 



co 



o 

O 

CC 

o 



CC 



CC 
CO 
> 



o 

CC 
Q 



o 

in 
o 
CC 
CD 
> 



2 
O 



CC 

m 



CO 
CM 



CM 
CD 

a 

I 



a 

LU 

5 



CC 

o 



o 



CO 

co 

CM 

CC 



5 
8 



Q-S> 
== CO 
Q) 



T3 



w ra u 
> c ip 

Q .2>_3 

= CO -5 



o 



o 

!<2 To 
> c 
Q .S> 
— CO 



ill 

= < c 

« 2 2 
UQh 



= < c 

O Q h- 



3fr| 
"to 5 c o 

M P 2k — 

c o CO ^ 

ro <r ?£ 

Bile 

O O Q 



> c ro 
b 

CO L.* 



. -O 



— < c 



g 

> c 

I £ J -I 



Q -2 s 
_ co 



^ x: .y ±= x: 
5 c y co ? c o 



£ jc .2 
let) 

>, 3 



o 

.52 ro 

> c 

£ c o 

O >3 



of J 

W a) OT 

o2q 



us < 
,9- c 
& .2 

CO w 

ro 



c 

< : 



.9- c Q 



Q C«Q^Q 



^ "S c n co -o 



= < 5 

a i— 



3 



_ < c 
O Q h= 



3*3 

If! 
a w c5 

oao 



o* <W 
O 



Q O 



c c > 

S.2Q 
r- co — 

o a o 



Q. 

.5 

W . - CO 

c c *> 
E 5q 
»- ro = 

**3 

<I£ 

2 03 Q> 

Q O O 



T3 



O 

CO . . 

c c _ 

J? or 

>- -3 LJ 

r— ro _ 

■S SO 



II 

c .9- 
.2 ij 

.52 co , 



-D 
C 

< : 



I II 



, CO 



c O 5 

2 a> <D 
a O O 



2 Sq 
ro = 

j/) a3 

2 P)r 



lei 

2 a) a> . _ 
QOOQU 



»— CO — 

f °1 

<1« 



c -5- 
.2 5 

- - .52 co . - 
c > c c 
aQ 2 -2 
ro — t— ro 
N 



S3 



CO JO (K CO J0 

< ^= < -3 

§<Sc5c5c5 



109a 


110a 


111a 


112a 


113a 


114a 


115a 


116a 


117a 


118a 


119a 


120a 


121a 


122a 


123a 


124a 




CM 




CO 


























' SMK 


CDO 


STE1 


STE1 


STT4 


STT4 


FAR3 






IME4 


KAR4 


MER1 


CKA2 


CSE2 


RIM101 


T0P1 


YPR054W 


YLR229C 


YLR362W 


YJR086W 


YLR305C 


YLR305C 


YMR052W 


YAR003W 


YAR003W 


YGL192W 


YCL055W 


YNL210W 


YOR061W 


YNR010W 


YHL027W 


YOL006C 



- 18 - 



WO 00/60066 



PCT/US00/08399 



to 
.5 



CL 




5 = 



CO © 



- - CD 

.55 Q 



< © 



? 3 

< S 

_ Of 

ca = 

a> qj <D CD 

o o o o o 



CD 



it 



O 

S ro s 

< N ^ 

S E 1 



S"5 OT W 

> .5 .5 



CO 



CO 
CO 

CO 
o 



2 

CL 
"O 

a> 

CO 

o 



T5 "D T3 

a> a> <u 

«= (SZ 



Q O U Z> 3 



3 



.= £ 

-! 

s 

co £ 
co to 
a « 
c J2 
3 O 



S3 c -i= 
3 g jg JS 

eII' 

|<5Q 



o n ta 

re co jB 
© 5 s o 
2 O Cl 



03 

2 

CL 



3 



s i 
i'l I 

00 G) CO 

5 c g M - 5 
to -5 a> 



C CL 



-Q 

o> 
cm 



-r- CM 




CO 

a 



S 
o 



a> 
Q 



5 $ o 

3t «D to 

CO CO q 

r; o o 

K K J 

X O X 

> >- >- 



3 3 



& 



co 
0) 
Q 



O 
0/ 



CD 

Q 



CO 



8 



i 


2 


co 




1 




LU 








CD 


X 






CL 






1 




O 


to 
10 






s 


CO 

r-- 


CO 


s 


m 




O 


a: 




rr 


5 


<Z 




Q 


0 


CD 


Q 




>- 


>- 


> 


> 



< 



Is 

O CD 



CO 



Q fo Q 



o ca 
co Q 

N _ 



3 3 



5> i 



to 



.hi CO 
CD Q) 

< a: 



£8 

CD <X> 

< (Z 



CO . 

<jj CD 03 

CC < DC 

s= 73 = *o = *a =: 

"3S3S3 



03 

-E to 

CD 03 

< a: 

E Is 

< 0 



re O 

CD _ 

03 O 03 O 03 O 0)" 
tO w CO w to w to 
C *- C »— C *- *~ 
0) JO OJ JO 03 

<0 — <D — 9 

Q <u Q 03 O 



§ S 

CO Q 
N _ 

5° 



o 



03 



CO 03 

< a: 



< O 



cO 

CD 03 

< LX 



CO q) 

a> O 

lO 



CO 03 

% Q 

^ 03 



c 

'Ol 03 
< tX 



CO = 

CO 03 

6 

j= w w 

5 to CO 

3 O 0) 

« £ 5 .. 



1 

o 

s 



ISiSlSISSS' 3 



21 



3 CO 

O 



CM 



a 



$ & 8 £ 



< 

0 



s 



1 



s 



CO 

o 
CC 

CL 

>- 



LU 

§ 
s 

x 
>- 



I S s 
S3 

ffl J d 
> >- 



O 
to 

X 



CM 

ct: 

CD 



^ 0 

I s 



? 5 

CL LU 

X CO 

§ § 

? 5 



£ _ 

cl a. 
x x 



s 



a> 
o 



Cl 
X 



C3 ^* 

co !~ 
>- >- 



a: 
x 



- 19 - 



WO 00/60066 



PCT/US00/08399 




5 



*0> 

< 

rose 

3 O < : Ml 



o> ° "q> & - 

Is I 

2 .2 <d a> a> 
O 00 O O O 



ro a£ e 



c CO 

2 ? o 2 
QOOQ 



hn . . to 

T: c > 

3 ro = 

"55 K o 

•SO? 
ra is 2 



a. 3 

to O 



2 



o 

2: 



CD 0) CD 

QUO 



2 £ £ 

c to -° 
OoS 



o 

to to 

E? o) o 

£ 2 2 
lu . - a. a. 

.52 75 S iE 

lis* 



3 9 



-Q -O .a _Q XI £ 

5SKS 2 3 



.o 



JQ J3 .Q 

o cm 

CO CD CO 



s s 



o 

GO 



CD 



CO 

I § 

O O 



o 
Of 



o 
>- 



CL 
CC 
< 



o 

CD 
CM 
*— 
01 
X 
> 



a 

CM 

o 



Q- 
CO 



> °£ O 

^ ^ -r- 00 
H O CM 

t r; cm co 



LU 



O 
CO 
O) 

X 



ao 
o 

2 



S 

i 



o 



tr 
o 

3 



X 

GO 



>- 



CL 



8 
3 

2 



5 

to 
o 



tXJ 



2 

CO 

CD 

oo oo 

t- lO 
CM O CM 

=i en ce 
z u. 3 
>- > > 



2? 



0) 

O 



*6§ 

m O 

*~ N k- 

« "j= JS 
3 (0 3 

"55 j?* 
OOO 



TO 
N 
C 

2> 

o 



O 



CO 

& 

O 



3 



CO 

O 



CD 

O 



c c c c 



O O O O 

t— t- i_ t_ 

eg ro ro cq 

3 3. 3. 3 



o o 



co !_ ._ 

T W tf) 
— CO CO 

75 TO TO 

ooo 



o 



_ro 
O 



3 

o 



03 
O 



o 
2 



o 

lL 
CO 
0) 

O 

> 
O 

2 

c 
o 

1 



O 

ro 
a> 

O 

03 
>- 

o 

c 
o 

8 

Lo 

ro 
O 



OOO 



o o o 



ooo o o 



CD CD a> 



ooo 
2 Z 2 



s s s 

CICC 
CO *€0 "CO 
to to CO 
CO fO CO 

ooo 



CD CD 

>- > 



o o 
2 2 



.2 § 

as 



ro co 

o o 



ro ro ro ro 

CD C3 *- CM 

tj- in m in 



ro 
m 



rj ro re 

O CM 
CO CD CO 



ro ro 
to S 



5 
x 



01 

a: 



o 

CD 
CD 



O 



CL 
< 



01 



CL 
< 



o 



or 
> 



cr 
o 

5oo$ 

^ CO N © 
O i- CO Xj 
MOO? 

tr cr cc 5 
Q LU ^ Zj 
>>->-> 



o 



o 



oo 



CL 
< 



O 



i_; r~ cm 

5 rx3 ^ 



CM O 



CL 
< 



< 

6 



o 



□_ 



So^ 



X o 

2 CL 



og 

gs 

o o 

O LU 



- 20 - 



WO 00/60066 



PCT/US00/08399 



to co to to to to 



c c c c c ^ 



if 



o 



"D JO 



JCO 



CJ (1) (D Q) (D 

2 2 2 2 2 
cl o_ o_ cl o_ 

T3TJT3 T3*D 

03 03 CD CD <D 

£££ ££ 

CO CO CO CO *tO 
CO CO CO CO CO 

co co co co co 
o 73 o o o 

3DDDDDUQ 



= < 



CD 

V iS 
•e ^ 
o = 

o o £ 

.y cM o 

c co -° 
cp ra q> 
O O 2 



o o 



ro .52 O 
n O ^ ' 

<0 fl) 3 

2*0) a3 



tz 
o 



8- 

CO 



V 03 

o o 

. CL CL 



CO CO 
CO CO 
CO CO 

o T3 
c c 

3 3 



c 3 e 5= 

Q = co o 

> co o c c c jo 5 5 — r5 Jo 

- « 2 .g 2 

CO CD m H" 

IctOl 

2 S o 

<5 w 



CO 
M 



IS 



CD 

i o 

So- 

O) "O 

*r CD 

» o «= 



= < c ^ is 

cd Z $5 "55 03 
O Q £ O 2 



2 g 

3 -a J 

€ £ fa 

I &3 



O W 
~ CD 

co O 



CO c CO 

I ill 

go g< 

C 3 C 

o § 



i 

.JB 



<3: 



= < ra 
q> Z £ 
OQJE 



O o 

Oct 



™ 0) 

^ o 

CD ■ - ■ - 

O § g 
8. S 

8 s I 

CO CO g> 

k- h= O £ h= 



— § 
^ 2 

CD CL 

O -o 

► CD 



03 

2 

CL 



1 



1 



CO CO CO 

c c c 

CO CO CO 



o _. 

a. co 

CO CO 

§ I 



03 

2 
a. 



CO 

73 



f 



■2".Q"| "g ? E "S "§ 
at ate c= c*= k= c- 



■Q A £ 13 JQ J3 £ 
U)CONCOO)Or 
CO CO (O CO (O N s 



-Q -Cl 

CM CO _ _ , . 



S3 X3 S3 S3 
CO CO N CO 



s 



CD 



S3 
GO 



o 



t- CM 



CM 

o 



GDS1 
GDH2 


GCR2 


DCP1 
ARP1 


YOR355W 
YDL215C 


I99C 


o in o co 

^ ^ CM 


YNL1 


i- o o 

-j 3 cc a: 

O LU CL X 



9 



55 

CO CO 



> > 



cc 



§ 

co 

CM 

cc 



CL 
CO 



5 

s 



2 



Mis 

H 5 3 S 

O 5 uj 2 



2 



U CO ~ 

f*r m S 



3 £ 



cc 

CD 



3 3 3 3 3 3 

a o o o a a 

CO CO CD CO CO CO 
03 03 CD 0) CD 03 

o o o a o o 

03 CD H) CD 03 03 
>>>>>> 

llilli 
1 1 1 1 1 1 

S 3 8 3 3 3 

S£ £ ££5 >» 

CO CO CO CO "co "co O) 

to CO CO CO CO CO Jjj 

CO CO CO CO CO C O S 

OOOOUOlU 



B 1 2 ) 2* 



03 03 

c c 

LU LU 



03 
C 
LU 



2 
»- 



^ >» >« CD 
O) O) O) u 

« 5 g g 



co co 
c c 

CO CO 



S 8 

CO CO 



TO 

3 
03 
O 



03 

O 



03 

O 



03 

o 



03 

o 



ro 

03 
O 



8 



-c tr 
o o 

CL CL 
CO to 
c c 

2 2 



a a 

CO CO 

c c 

f0 CO 



c c c 



S8| 

£50 



-E o 



CO 

= o 



SI 

3 CO 
CJ *— 

I o 



3 CO 

it 

so 



tr -c tr 
o o o 

CL CL CL 

co co co 
c c c 

2 2 2 
St S*Z £*Z = 

1 8 1 S I 8 I 
§32 S>2 S2 a 
0£Ocol6 



CO 



& 
so 



g § J 

CO 3 CO 

"ii 

so 



3 flj 

' — O 



CO CO CO CO CO CO CO 
lO CO S CO C7) O l- 
CO CO CO CO (O s N 



CO co to CO 

CO CO N CO 

r*. r*. h» lo- 



co CO 
CO o 
CO 



CO CO 
CM 

00 to 



ra ra 
y- cm 

o> o> 



CO «<ct 3 o> 

in fo- oo oo cm co 

O CM o o o S o 

a: q: lt cc cc cc cr 



5o co 

ss 

cc a: 



co co 9z 
a. a. z 

oo|o 

CO CO co ^ 

=J ;J CC _J 

22Q.0L 



8 



Zj cc 

CL O 

> >- 



O T- 

2 Z 



o o 

^ to 

|oi O 
— _ 

_) cc 
0.UJ 



a 



o 
o 

cc 



o 

CO 



CO 
CL 
ZD 

z 



o 

CO 



CC 

o 



CL 
ZD 



o 

CO 

CC 

o 
>- 



CO 



CC 



g 

o 
z 



CM 

o 



CL 
3 



CL 

ZD 

z 



cc 



2 

o 

CL 
CO 



CC 



2 

s 



o 

LU 
CO 



52 ° i-: bo 



z 
>- 



- 21 - 



WO 00/60066 



PCT/US00/08399 



8 

CO 

o 
c 



T3 
C 
< 



3 



§ 15 

to > = 

s « * 



t= 3 



v to • • 

* m C _• 

£jz°S 



«3 
IS 



< 

— Cm 

II 



1 



.9 "5 "5 "3 



.9- -qJ "m m 

i >; & . - a o o 



"7S «» c 



-O 

>» m J£ l- 

00 .E cz "Eo 

_ _ . Z a) a) 0)iS 
OQOOQQQOO 



V_ c .- 
(5 5 E 



.9* 
>^ «3 _ 
O) o> to 5 

. LU LL» h— C 



5< 

13 2 j?-55 



c =S .y 



_ o 

s SI 

= 02 



£ E E 

.12 .52 .52 

o o "o 

jQ £ X> 

to co ra 

a) a3 a> 
222 



E E E 

V) CO W 

o ^ ~o 

JD 

to n co 

a5 o5 qj 
222 



EEEEEEEE.2EEE8 

.52 .52 .52 .52 .52 .52 .52 .52 75 .52 .52 J2 Q 
OOOOOOOO.^OOO c 

13 I] i3 D X) A J3 £ C= .O .O .O 

"oS <dq5 <d "cd "cd "oj ^5 2^^5o3^S o 

2 2222222 0222qI 



CO 

to 
a> 



0 P o c 



1 2 

CD o 



CO co 
to o 

o d: 



5§. 
co a- 



a. a. 
"5*5 



3 .E 
= a> 

.a. co 5S ! 



III 



w# us w; = 

c e e c co 

CO CO CO 



ro 

I- O 3 



CO CO CO 

o T3 
c c c 
3 3 Z) 



m 



s 



■O .Q 


-Q X) 




.Q 


i 






n 




J3 


-O 




-Q 


JO 


.a 




r- 00 
0 a> 


at 0 


O 


CM 
O 




05 




S 


00 

0 


1 


O 


^~ 
t— 


CM 


CO 


T- 






CM 


CM 


CM 




CM 


CM 


CM 


CM 




CM 


CM 


CM 


CM 


CM 



CM CM CM CM CM 



5 

CM 
00 

3 
o 
>- 



CM 
LU 
X 
CO 



0 

o 

CO 



co 3 

a uj 

O CO 

§0 

to 

m co 
co o 

a: tr 
o o 
>■ > 



9 < o a: x o 

< D LL CL h CO 



CM 
X 
Q 
O 



S S£ s 5 S 8 S 5 £ ^ £ ^ 5 £ 

gSQCcC—iCrcc^JCt—ifXKOQ^^j 



8 



tD t— CO CO 

< co w 
33§S§ 

Li. CL O Q ^ 



a! 



CO 
CM 
Q- 
CL 

cr 



Q 



o5 n 5 

^- o 

rx rr ^ oc 

L1J n d □ 

>->->>- 



IIP 



0) 



to 



si i 

3 to .S3 

=02 



o 
B 

CD 

2 



E E E E E E E E E E E 

.52 .52 .52 .52 .52 .52 .52 .52 .52 .52 .52 

OO 00000O0O_ 

co co ro ro fococororgrorororororqcofo 

22 2 2222222 2222222 



E E E E E 

to to to co to 



E E E E E 

52 52 52 52 J2 

Illll 

<0 C O fO (0 to 
0J © 1) fl) 0) 

22222 



s 



o 

X) 

iS 



E E E E 

.52 .52 .52 .52 

O "o "o "5 

jQ .0 ^3 

cq c o ro co 

2222 



E E E E 

.52 .52 .52 .52 

O CD CD 0> 

2 2 2 2 



<0 (O 



C0f0CO(O(QCQ(OfQC0 



<0 


ra 


<0 


CO 


to 


CO 


CO 


CO CO 


<0 


CO 


CO 


CO 


00 


O) 


0 


T- 


CM 


CO 




to to 




0O 




O 


0 


0 




r— 
















CM 


CM 


CM 


CM 


CM 


CM 


CM 


CN 


CM CM 


CM 


CM 


CM 


CM 



CO 


CO 


CO 


CO 


to CO 


CO 




CM 


CO 




m to 


I- 


CM 


CM 


CM 


s 


CM CM 


CM 


CM 


CM 


CM 


CM 


CM CM 


CM 



CL 

a 



CM 
UJ 
Q 
< 



< 



D < O CC X £3C 
< O LL Q. f- D 



CO 

X 



3 



M r- 
LU CO O 
Q >- < 
< O 0. 



O 
to 



O 



O 
co 



Q 



a: 
o 
>- 



2% 



«~ ^ po 

1 O ^ N N t\i 

:*£ss*2 



0 


2W 


0 


O 


"<3- 


to 


to 








"«T 


CM 


0 


s 


CM 


_J 


tr 


_l 


-J 


CL 




Q 


Q 


>- 




>- 





ZOZQj 

>>>->>- 



5 



1 

o 
o 

o: 
m 
>- 



$0$$ 

CO CD CNI 

T-oinco 

O CM O 
— 1 — I -J QC 
O Z Q. J 



CM lO CO O 

5 £ 2 § 

O O O m 



- 22 - 



WO 00/60066 



PCT/US00/08399 



tO CO 

c c 

*C3 *0J 

o o 

Q_ CL 

0> <D 

^= 

V) CO 

to CO 

ro co 

o 73 



0) Q> 

2 2 

Q_ CL 

"S "S 

CO "to 
co to 

CO CO 

o o _ 
e c c c 



CO CO 

c c ■ - 

e 2 is 

CL CL c 

T3 T3 CO 

CO CO ~z 

co to c 

ro ro <y 




I 



73 



o 



73 

c 



o 

CD 



73 
c 
3 



5 
8 



8% 




3 

CO 



J3 J3 H i3 13 1} D 

o> o cm co to 
Nnrt nnnn 

CM CM CM CM CM CM CM 



CQ 



$ o o o 5 o <-> 

CO CM <n CO O) K CM 

in n in (ni «o S (O 
O ro o t- -*t o «~ 

ct: rr ce ce: oc 3 a: 
oooujozq 



CM 

2 
2 



CO 

3 

I 

CM 

Ij 

o 



o 

s 

IT 



s 

o 









CO 
Tt 




3 


CM 


CM 






CO 




LU 




to 


in 




Q 


O 




O 


38W 




I 


CM 
—1 


o 

_1 


CO 

q: 




-5 






> 





2 oi "V .2 

'<» to <d < <-> « • 



E E E E E E E*c|.2 
<o co to w w w w < CD a 



a: -c 2 
co o 

CD — 

B<3 

cw - - 
O E 

. CO 
CD ~ 
to O 
c 

Si 



tl 

Si 



g - 

CO G> 

> 2 
a a. 



,<P In l 

Its 

I E I I 
ca ^ < Q 

co co to jg 
& a> > g 
OS Q CL 



a 



of »_ 
'co J3 

f- CD 3 
f =s 

o ^ 

2<l 

CO 



IeH 

co .S < Q 

C £ O .= 

ro co 'co & 

? QJ > 2 

O 2 Q CL 



0) 

O • 



U co 

- CD 



^r. z <-> 



- O 
i_ . _ 
.2 E 
co .£2 

§5 
co co 

e o3 
o 2 



Q £ o 

TJ V) .. 

<=>- ■§ 
lis 

G <75 2 



>^ . . o >s 
CO C *s CO 

^ '-B _ , ^ 

c c g c 

g — is o 
to £ rg "to 
;> a> a> "> 

Qw5b 



c JS co • 
oO <; 

"§ ^ ^ ( 
•o o Q 



co 2 



a • 

% 

p 

6 



O 'io 



c .2 o 

< B. 'To ^ 

S§eE 

to c ca co 



1^ I 

ro o 
oj = 



2 

=r w ^ = O 

ShOS 



o o g 

.§§12 

(« c ro to 
QhOS 



> 1? 
Qh 



ro 


CO 


ca 


CO 


CO 


CO 


CO 


an 

CM 


o 




CM 


CO 




in 


CO 


CO 


CO 


CO 


CO 


CO 


CM 


CM 


CM 


CM 


CM 


CM 


CM 



o 
»- 

CL 

_j _] cc a: _j _j 

QQQI JQ.Q 



tS 

co 
CM 



CL 

co 



S 



co 

3 

Q 
O 

i 



CO 
CM 



CL 
CO 



O 
oo 

CM 
CO 

S 



J3 


CO 


CO 


(0 


o> 


o 


'r— 


CM 


CO 


TT 






CM 


CM 


CM 


CM 




-<r 






EM 


2 

LU 


EM 


IN4 


m 


03 


CD 


CO 



o 

t— 

co 



a. 



o 

to 



a. 



O 

CO 



CL 



co 



CO 



z 



z 

CO 

i 

CO 

Z 



z 

CO 

I 

co 

1 



- 23 - 



WO 00/60066 



PCT7USO0/O8399 



o 
Z 



TO 

o 



o 



0) 



D. O 




2 
a. 



TO 



0) 

e 



TO 

O 



2 

CL 

"8 



3 

3 



to "a> *2 
Q 2 2 



pi 1 

a> <y c <u 
S 03 5 




-Q 
<N 



CM 



J3 

8 

CM 



3 

CM 



n xj .o 

CM CM CN 



00 

Q 



a: 

2 



? c ^ 

P TO 

= S a 

«2 O 



a: 
o 

O 



o 

co 
to 
o 

a: 



a. 
5 



cd 

o • 

1 

a . 



..3 



< i 

E c I o e 

.to < q. fo « 

"6 c c n o 

ro to £ ro ro 

o "> to 2> "5 
SOhOS 



>» TO 

III E 

I | i I 
to c iS 
'> ro 75 
OKOS 



CO 

8 

O 

o 
3 

i 



5- 



>« TO KJ 

.3S« 3 
?.l § E 

< Q. ro .52 

.11 *5 

to £ ro to 

> TO BO 

OS 



c i» 

>> ro 

CO -= 

is 



Q. 

a 



1 



O ■ 

I 



i-i! e 

cx CO .2 
en c ro to 
Q £ 05 



I 
s 

2 



w I 6 



Jg.2 E 
< .9- to « 

io c ro ro 
"> ro QJ 
Qh05 



a: 



> 



if. 
IIIM 



.a. ro .S2 < a 



.§ IS 2 

w £ ro s 

> TO g> <o 



>. ro 
W 3 

I? 
?.i 

< Q- 
c 

O 



0) 

c . - 
-1 E 



5 5 



o 

CN 

o 



•52 
co 
• cd 
x: 

CZ v_ 

>» ro 
^ 3 

- 2£ O 1-* 



3 

CO 
O 

cr 

O 



> 2 



TO -<2 
o 

CZ X3 

OS 



tj ^ c 7. 
I-2.2E 
^ cx To .52 

si-Hi 

to c to ro 
> P 2* "55 
5 £ O S 



T3 a) 

2 8 

ro CC 
<o — 



E O 6 



to 

0) ~ 

w o 
c -o 
^ iS 

0) V 

OS 



9 . 
td a> 

5 3 

^ CO 

x: cd 
TO CC 
a> = 

2o 
<3 E 

- to 
<D = 

f2 E 
d> ro 

o s 



io 

m 9s 
>- > 



c 

^ ro 

a "c 

CD TO 

.9? 

..CD O 



'By 
< 

£ o ra 3 

^ TO J = 

_ QJ 0) 

=5 Soo 



0 S>E E 

. O .to .to 

§ « sis 

* — iS S3 

o o s s 



cn 
n 

X O 
O O 

co a 



0 s 

f*» S2 



T- o 

-1 tr 

o o 



o 
>- 



CD 

s 



o 



<D « = = = = 
0.^0 0) CD CD 



O 
E 



0) 

S 



<a ro 

CO 

m to 

CN CN 



to 

LU 

s 

o 

CN 

S 



i 

i 

3 



CO 

3 



to 

CO 

2 
>- 



co 

3 
z 



CO 

LU 

s 



q 

>■ 



CO CN ^ 

S oc u- 
X O 2 



o 5: 

cn 
co 

O Tf 

or d: 

lu o 

>- >- 



CO ^ 

S X 

a cc 

LU < 

CO CO 

QC QC 
CD Q 

>- > 



CO 
LU 

Q 

< 



X 

or 
< 

CO 

r- 
co 

l 



LU 



- 24 - 



WO 00/60066 



PCT/US00/08399 




eg w _ 
a> *> ro g» op 
5 (5 h O 5 



n <« P >» n 
OOOQO 



8 



to 

CM 



s s 










i 


to CO 






CM CM 


s 


CM 



.a n _o 

O CM 
CM CM CM 



£ £1 .O -D -G .Q 

h- r» h- »«» r»» 



£ 

z 

CO 

3 
r 
>- 



o 



3 

2 



Q 
X 
LU 



o 

s 

CM 



N 



| I 

3 3 
> >- 



o 

CD 

.£* 
c 

TO 
g) 

o 

3 

E 

.22 
O 

a 



co 
6 



o 



o 
ro 



Q) 

o 



o 

CO 



6 



o 



o 



J3 

CD 

2 



a 
2 



O 
E 

-Q 
iS 




X 

u. 

CO 

ao S CM ^ CO CM 
CO 2 CO © w CO 

a: it _i —i a 
zi o r; n: * zi 



co co co co co 

N N N N N 

c *c c c 'c 
co co ro ro co 

O) CJ) g) CJ) 

ooooo 



CO CD CO CO CO CO CO CO CO CO CO ^ 



© oj c> a> _ 
OOUUOUJ 

E E E E E E 

co co co co oo tn 
<3 nj <2 *3 iS iS 

0) <D 4) C 0) (1) 



ID 
CM eg 

go 
o a. 



co <5 



E E 

W JO 

52 

iS iS 
o a> 
2 2 



I- 
2 

o 



rr 



E 1 

03 
C 
LU 

E 

CO 

"5 

-D 
12 

o 
2 



2 
Z 
CD 




^ ^ co 

O O 5 c N 

a a n t. c 
SB 3 _Z ^ 



s 



ro ro 

3 3 

CM CM 



co ro 

m co 

to to 

CM CM 



co ro 

CO CD 

CO to 

CM CM 



a co 
o y 

CM CM 



CO CO CO CO (0 CO 

n Tf w co n co 

CM CM CM CM CM CM 



CO CO 

CM CO 

CO CO 

CM CM 



s 

X 
LU 



5 



CO 

x 

CM 

2 



CO 

O 
Q_ 



CM 



5 
8 



CO 



s 



2 




< 

Q_ 
O 



2 



CO CM CM CM 

w o: or o 3 

Q < < D_ LU 
<UUOj 



5 u$$§o$ 

CO m tn ffl Tt in 



CM ^ 
O -J 

—J o 

e> a. 
oS 

5* 



- 25 - 



WO 00/60066 



PCT/US00/08399 



I 

eft 

Is 



OS & 

MS £ 

"53 = w ro 

CL LL K D 



LLl C 

s 8 

^ Q 
£ 

ro 3> 

75 o 

2 a. 



1 
< 

.i 
1 

« S 2 



5 



CD 
O 
.0. 

c 5 



0> 

til 

co ra it= 

S ™£ 
Q.OD 



OS 



z c to 



ro S o 

go. 



o i 



ro co 
E? o> 
O 2 



ro 

O s 

w V) 

co to 

03 C 

O 3 



c o 
'£ *ro 

0 rsi 

a- S 
Eg 

co O 

1 » 

3? o$ 
5 O 



to w 
8o 

CO.. 

s <£ 75 

Ml 

t? JS ro 

□ so 



5 

I § 

.9- '15 
to c 
ro g> 



03 

O 



SB- 
2 I 

ro P 



I 



> 

Q 2 
co 

-55 . - C3 

s-s § 
sis 

5 cDQ 
Q >» »- 

Z500.ro 
= < J 

03 2 0) 

O Q O 



■2 
a. 

•g 



o 

si 

i W CO 

: to c 

2>E 
O to 

&3 

-2 iS 
"53 2 
O 2 



i 



s 
s 



5 S 5 

a a a 



w> to 
cn cn 

CM CM 



JO 
CO 

cn 



2 



O 
m 

CD 

3 



a> CO 

o< 
So 

.CO to 

o ;> 
15 



I 

to 

i 



s 



£t < 

>» = 
S? ro 



S- ro 
5 N 



h- o 



— o> 

03 

c 
LU 

E 



SZ w« T= C "» 



Q> ro 

< "5 

£ o >» 

ro ~ g> 



5 

o 
in 

q: 
o 
> 



o 



o 

CO 
CM 

o 



03 



CM 



03 
O 



o 



q: 
m 



ro 



i o 3 



: . . o S, 
to - O 

1 S J5 
-S c ^ * 
-3 3 M • 

« <B O 

2 O O 



O w 75 « ro .S2 To 

fl)^^ ro ro roro ro 
^ 03 03 S?qS?o> S? 
0205050 



2 Q 



8 N 

ro c 

i= ro 
^ P 

>;o 



e|e°. 

ro « 
o n o 2 

iS ro S c= 
03 S 1 o) ro 
505h 



< 



o 



2 



ro 



I I 

3 3 



SB 



CD ro 

U N 

ro "c 

^ « 



ro w • 
O 



>>^ 03 ^ C 

2> Js P »5 q5 
3 o 

03 0- 



115 

UJ o — 

e« e 

w r « 
I al 
ro c iS 

03 [0 03 

2^2 



E 

•c to 
9 ^ 



K 2 




•2 E E § 
- ro ^ ° 

N O o 0) 

&S>o oJ S 

oo O 2 2 OC 



cn 03 a, 
< 2 O 



ro »- 

E E P E 
to O co O 12 

I «5 «I 

3 £ £ M S2 

0) 03 03 0> 03 

20202 



ro 

s 



ro 


ro 


ro 


ro 


re 


ro 


m 


CD 




00 


cn 


o 


CO 


00 


00 


00 


CO 


cn 


CM 


CN 


CM 


CM 


CM 


CM 



ro ro ro 

CM CO 

cn cn cn 

CM CM CM 



S3 



ro 


ro 


ro 


r*. 


CO 


cn 


cn 


cn 


cn 


CN 


CM 


CM 



S 5 8 g 



a: 
o 



CM 
00 



O 
IX 
Q 
>- 



CM 
00 
0. 



o 
QC 
Q 
>- 



5 3 3! 

Q O Q. 
0- ^ CL 



O 



CM 

> 



Q 



2 



§ 
Q 



o 



2 



o 



o 

LU 

00 



si i I 



2 



O 
o 



5 



2 lZ 



t~ CM 



2 
00 

in 



2 



2 



a 



o 



3 - 
< 9 



J J J J 



2 
>- 



o 



- 26 - 



WO 00/60066 



PCT/US00/08399 



|.i 

f-i 
"§. 



s 

■S c 
<3 .2 

f 1 

CO -J 
Q> CO 

O Q 

TO C 

3 S 
O CL 



CO 



of* ._ 

ra o "5 £ 
.2 CL 7u 2 

o5 ■- a. 

co co -— ~ ra 

s is |I 

h h Q OD 



c a. 

.9 '5 

fgb' 
5 S° 

= CD 

.c co t5 

P >» w 

5 ,n ^ 



TO 



j CO JS 

= $ = 

o n a o_ 



<d 
8 

CL 



'8 

ra 
T5 
cz 



o 
Q. 



ra 

o 



H i 

.2 E O 
.«2 co . . Z. 
> c c aS 

a s -s> 

. » c 

f £ <? •§ E 

_ < .2 co iS 

0)2 (D™ O 

O Q O O 2 



is is 



a. . . 

g § 

(1! N t* 

ECO CO 
*r a) 

W O Q 

S ]5 .S 
JS -2 5> 
aj o 2 
Sua. 



3 I 



i 

: -3 



5 | 
ro fa 



o c c £ 



'm '™ O N O 



c_ ro c z" 
QO CD czlO ClO £ 

*" "w *_ CO 

O CTJ CO 

gl£ 

2 a> c 
h O D 



J= .£ * 

* « TO 

CL CL O 



2 "55 
I- O I 



2 ~ 
Q- - co 

i"|l 

n p > 

T3 = < 
c a) Z 

3 o a 



s 



ra -± .i= 



CD 

2 

CL 

o c ro 
CD O 3 



ra 
T5 



I 



s 



g 

fO 



-Q .Q .O 



co co m o p> i 



O 

LO 

co 



2 

X 



Z 
>- 



& CM 



O 
to 

XT 

o 
oc 
o 



o 

s 

o 



O 

a 

CM 



8 

CO 

tr 



o 
oc 



LL Z 
58 



§33 

00 CL LU 
> > > 



CM CD CD 

ro co cp 

CM O O 

ct: qc cc 
O □_ O 

> V > 



5 £ 



o 



CM CM y— 
LLI H- Z 

>- CO -3 

o ^ ^ 
o g o> 
cm 2 o 

m 



CM 
QC 
CD 



CO 00 

I i 

co co 



or 

>- 



m 

or 



- - q. . - o. . - 
o o o o o 

CO '■££ CO » 

TO c ra C TO 
n ra n ra ni 
i— . v — .*— 



TO ' 



ro • 



ro 



O .co O .co O 



ra ra 

S SI 

ft- 

O p Q. g. 



S i2 iS 

li 1 

LL. O U_ 

OS O 



J2 3 iS 

=^ ^ :-= 3 



I II 



ro 2 ra 2 ro 



ro • _ 
E S> g ra J 
.2 O ^ 3 75 



E ro .9 £ fe .2 E 

CO "= "S CO ^ ^ tft 



ra 

ro m ro ro 
o ±- 2? _ 
5£05 



is ro 

CD -b 



ro .52 

*i!3 

ro ro 
_ 2» « 
= 02 



!s o co 
3 ro Q 

111 

CO o 
O CL 



s 



o o o 

ro ro ra 

c c c 

To OT CO 

CD CD CD 

Q Q Q 

c c 

'53 en "a> 

2 2 2 

CL CL CL 



O O O 

S X5 ^3 

TO TO TO 



CO CO CO 

cd a> a) 
O Q Q 



03 Q) CD 

2 2 2 

CL CL CL 



O 

a 



CD 

Q 



o 

CL 



0) .. 

B g 
O < ; 



= CO 

CD ±r 

-a o 



£ .9 c 



c c c _ ~ 

ra ra ra O -~» 
c c c — c 



.9 1 
ro cd 



CO 



a a a 



co 



c c c w to 
2 2 2 o g 



0) 

a) a> 

2 . 



LL CL CL Q O CL CD 



ra tr to 'g 
3 ro 3 ra 
= co ss co 

fl) b CD ^ 

o o o o 



|<3 J<S 



c c t= c 

fill 

CL CD CL CD 



S 



ra 
o 

T" 
CO 



CM CO ^ 

<o co co 



i- ^- 

CO CO CO 



ra ra ra ra ra 
eo co o t- <N 

CO CO to CO CO 



I ft 



o 

oo 
o 



o 



O 
o 



O 

CO 



O 
>- 



3 

LL 
O 

CO 
CO 

CC 
O 
> 



CL. 



o 

CO 

co 
CC 
O 
> 



3 
CL 



O 
co 

CO 

C£ 

O 
> 



CL 



a 

CO 

co 

a: 
o 
> 



CL 
2 



o 
CC 



CD 

in co to 

CL CO Z 

co a cl 
3 > cr 



co ^- 
K 3 > 



§§5 



CM 

LU Zi O Q CL O 
>->-> >->> 



LU 



in cm 

0 o 

1 oo 

^ -j ctr 



in 
O 



1 



5: 



in 



-I 

CL 
>■ 



2 
5 



27 - 



WO 00/60066 



PCT/USOO/08399 



pi 



CD 



C o) 



< ro — 
OQOlil 



J3 
CO 
CM 



CM 



i9 



CO 
CM 



.2 

O 



go 

Q CD 

« 6 

o a 
a. O 




c a> o 

JS D. CD C - (ft 

© = g 3 0) g J5 



ca -Q 
i- CM 



2 

Q_ 



I 

a. 

1 I s 

i2 J5 j2 



.a 

CO 
CO 



f 



CO 
CO 



0} <D 

« "i7) 

w to 

ca ro 

l i 



is* 

;§ £ I 

If s 
ill 

UQQ 



-2 T3 

ro o 

SUi 
SI*! 

Isll 



03 
O 
ro 

CO 



c ro 

ill ° 



ra 



3 



S3. • " - c w 
, 2 1 o <n 

£ f 8 *E -§ 

^> = CD « ^ 

oj "55 ±= E* P 

a o = o a 



o 
o 
CL 



c 



o 
cl 



o 
c 



u«J5 
- a> ^3 

si* 

o 

_ < O 

mi 

ro w « ro 
o "> o £1 

5QQ.O 



zr *^ *^ 

S 5 S 3 



5 



CM 
LU 
X 
CO 



o 

o 
co 



>- 



co 

V S ^ 

i i I 



at 



m 
o 

a: 



o 

i 

>- 



co 
2 



O 
o 

cc 

> 







C-A 






o 


o 


CM 
CO 


CM 


CM 
co 


OLO 


LR3 


MLO 


FL01 


> 


> 




> 



to 

cc 
a 



cd 

5: 



CD 
>■ 



St 

CL 



o 

co 
in 

CM 

a: 
o 
>- 



CM 

CD 



Q 
LL 

z> 

CO 

o 
cc 

CD 



CO 



1 % 

oo co 

o o 

—J _l 

z 5= 



ll 

CO 



OJ 

o 
cc 




ro co ro 



O 



c 

a) 

I 



a 



ro CD CO CD Q) 

3 3 3 <g 

3 3 3 3 1 



ro 



ro « 
g> o 

O CL 



:£ CL3 

ro Q 

is 



ro 
. - c 
c = 
£ a> . 
ro Q 



ro 



ra 



ro 



- - - .5 • - = 

ro * co ri a> ro 
ffo Pg ao 2>B 
Oo-Oaoioi 



S3 

g3 O 
O CL 



ro 

8 



S 8 8 
£ S § 



.2 
ro 



I I IS 



cq.cS. 

a> « "55 ,rt 

222 

CL CL 



a> 
u 
ro 



Q 

55 « o 
i— a 



to w 
. . OJ - - qj 

o o ^ 
a. c q. c 

c3c| 
2 2 2 2 

I- CL |- CL 



J5 ro 

<3i 

I- 
13 



LU 

or 



CO 

CC 



ro 


<2 




fin 


ro 


ca 

CM 


re 

CO 


5 


CM 

co 


CM 
CO 


CO 


CO 
CO 


CO 
CO 


CO 
CO 


CO 
CO 


co 

CO 


co 


r— 

a: 


P4 




3 


CL 

5 


D2 


m 




FP 


LA 


> 


a 

s ■ 


MP 


PRI 


R051W 


L135C 


L103C 


R060W 


L088C 


L103C 


L088C 


-060C 


YP 


>- 


YK 


HA 


OA 


YK! 


OA 


YEI 



LU 

cr 

CL 



a 

CM 

co 

CO 

CC 

o 



CL 
CC 
CO 



o 
8 

s 

Q 
>- 



CM 
CM 

I 

> 



s 

O 

CC 
X 

>- 



CD 
CL 
< 



CC 
CL 
>- 



CD 

CL 
< 



«5 w * w ro 

o ^ CM CO Tf 
CO co co co ro 



CD 

k 



5 

m 
co 

CC 
Q_ 



CC 
CO 

>- 



CD 
CL 
< 

CO 

CC 



Q_ 



5 



CO 
CL 
> 



o 

co 



CC 
CL 
>- 



- 28 - 



WO 00/60066 



PCT/US00/08399 



: CO 



2 c5 
o to 



IS 



E 

o . . 
X c 



ro ^ - •= 



0) 

o 

Q- I 



6 B 
n *£ 

c ro 

2 2* 

o « 

S3 

£3 



3 



g> O QJ QJ 

g i s s 

LU . . -O X X 

ll| i si 

1 -y t 8 8 

SOW 3 3 



O. 



E c 
w o 

si 

2 ^ 

« CO 
2 U_ 



w < 

ro c 

3 o 

<3 s 



1 
< 



26 



= CD 



CO _ _ 

'cO o 

2 ..O 



CD > 
N O 

"c= CD 
ro 

2>=5 
oo 



Q- J2 1 < 
.- 3 2 2 

8 O % J | CD O 
c ? c .2 O < 

~ >» V> ■ - r- 

CO £ 



«3 <S 3 



>» P 



w 0 

< = 

2 Q> 

Q O 



a co 



II 



OJ 

g 

CD 

o jo 



1st 



CO CO 

S £ 

3> ro 

o g> 

X o 



is 

CO 

« 

§f §| 

co co co .9- 

S3 £ £ 
oioi- 



O 

£ 



CO 

13 



o 
x 



ro 
o 
c 
=> 



2 

CL 



ro 
75 
c 
3 



o 
X 



o 
c 



O 

T3 
O 



2 

X 



2 

X 



73 
c 



JD -Q ^ 

s s s 



CO 



CO TJ- 

in to 



m 



s 

co 



.o -o 

CO o> 

uo to 

CO CO 



.a xi 

s s 

CO CO 



s 



3 



O 
in 
co 



>- 



CM 

a. 
O 



CD 



POT 






I60C 


.002W 


*239C 


YIL 1 


YHL 


J9A 



o 

§ 

x 

X 

> 



CD 



O 
oo 

s 

IX 

a 



00 

X 
5 



CO 



^ co 



X 

CO 

> 



O 

a 
o 



S § °> 



o 
>■ 



CM 

x 

co 



O 
m 
co 



2 

o 

CD 



O 
co 



X 
X 

2 



>- 



3 

CO 



O 



2 
>- 



& 



r- CM 



2 



5 

O 



X 



o I 5 $ I o 

5 3 s s | £ 

O £ ««* T o o 
-J £ X X X Ij 
2 O _J — i CD U- 
>->>>>> 



J2 



i«2 

s s 

ro Ql) w 

2 i5 ro 2 
'ro = £ "ro 

•£ S s *■§ 

(/> CJ O) {/) 
CJ • > ^ QJ 

S g-5 

0) ^ □ 0) 



5 | lo 
» ro 

8. fee 

c 1 .22 

sal 



ro = 

I 8 

ro S 
2> c 
O - 



o ™ 
ro = 

ro S 
F 1 



o S2 

'St 3 

ro = 



ro 



co 2 

2 1 c 
O 7". 
^ c 
o 



; = "5 *-5 = '-E 



si 

22 
h- x 



o. c 

w -55 



^ ro 
O to 

CL C 

£ "5 

21 



CO 

it- 

i_ c B 

J9 .2 ~~ 



J3 .2 "5 

CJ v> O o t= 

2 c? 



« to 



5 lj 3 roco 

a C T3 -p c 

I 8 3 5 » £ 
' ro p ro 2 1 P 

:h=xkox 



O 



8 



o 
O 



±5 C ±= C 

CO roco g 

*r* .— ~c 

a> ro S ro 
o cpo p 
X OXO 



co ro 
•Eg 

IcJ 



O 

<o" 



o o 



o 



£ c £ fcf £ c £ c £ c" £ c £ c £ c £ c £ c £ 
^.2 ^.2 = .2 ^ o co co co eg c o c o c 
corocorocorocorocorocorowrocorocorocoroco 
e £ e £ c £ e £ c £ c £ c £ e £ c -g c -g c 
3 ro J ro 2 ro £ ro 2 ro 5 ro £ ro '£ ro J ro S ro 0) 
o oi o p o ?ogiogiooiog>gg'opopg 
xOxOxOxOxOxOxOxOxOxOx 



ft 



o 

<D 

m 



x 
>■ 



CO 
X 

> 



a 



X 
ID 
X 



X 

a 



2! 

> 

I 

o 
o 
X 



2 

X 



o 

CM 



X 

a 



CO 

o 
in 
co 



X 



u 

CM 



X 
Q 



ro 
in 



X 
X 
CO 

o 
>- 



ro 

CM 

in 



X 
Q 
> 



CO 
X 
X 



5 

CM 

o 



X 



ro 

s 

CO 



U- 

I 



i— CM 



00 
CL 
X 
2 



it: 
> 



u 

CD 



8 



oo 
X 
X 



i 



ro 
oo 
m 



8 



X 
> 



CD 
OO 
CM 
CO 
X 
X 



S 



Q 
O 
CD 



8 8 



x 



CM 
CO 
X 
X 



s 



CO 
X 
X 



a I 



CD 



CO 
X 
X 



s 

CM 

X 
—I 
> 



CO 
X 
X 

$ 

CM 
O 

X 



- 29 - 



WO 00/60066 



PO7US00/08399 




o 

g 



— [A m A X) ,» 



CD OJ 

o 

CL Q_ 

S -2 o . 5 o *g "g 
9- .9- ro .9- to S i= 
b b £ & £ 8 $ 



v <u v o m u) 
" ° 2 2 ° S 



is 



to to 

55 



2 a 

16 



5 Pi 

2 co< 



o 

CO 



LU 



E 



it 



TO i2 

3 CL 
■o 

5 



<2 to 

-5 ■- § 
c c O 

g w R | » 

« to s i> 

O CL O CC CL 



o o 

9 *o 



TO TO 



CO CO 



r- N CO 
h- is. 

co co co co 



> > > ^ 



Q) 

o 

||. § S 

U U u u 
3 3 3 3 
"D X> "O "O - - 

S I S? S g 
g 5 » » = 

t _ 

TO TO TO TO 5 
C C C C £. 

o> a) en o> S* 

CO CO CO CO O 



X 
CO 



q 

>■ 



CL 
CO 



9 

cc 



.2 .2 



c 

2 



n 

en 



O 
Q 

$ 
cn 
n. 

cc 

LU 



o 



.2 



m 
O 



o 

T— 

Q 



LU 
X 

CO 



o 

o 



>- 



5 -Q -Q 13 JD U u 

g 2 2 « eo co go 
n n n n n n n 



r: r* cn co 

C2ffi£ 



CC 0C _i CC 0£ -J CC 
0000*00 



.9- .9- .9* .Q- .9- .9. 9 

5 o 5 5 5 5 5 

w w to cn co to co 
£ E c c c c c 

2 TO TO TO TO TO TO 



-O -Q -Q J3 _Q _Q 

«*> co co co co co 



— CD CM TT y S o 

op cn £ £ 



cr 



.9 o o o E § § § 



Si i-i i^! N. ™ 
o o o q V- *- 

OD OZCDO 



<D 

11 „ 

= TO = 

cp oi ro 

o. 9 9 q. . O 

5 "5 b *& b'&S^ 

srccccca>3. 
2 2 2 2 2 5 ai Qj 

^l-J-r-l-r-QCJ 



CN 
rj- 
CC 

o 



R3 
CO 
CO 


TO TO 
cn o 


ro ro to to 
<N CO TT 


CO 


85 


r*. r*. k. 

CO CO CO to 








co 


Zj Zj 


T- CO 


< 




— 1 ^ 

LU CL 


YCR020C- 
A 

YHR158C 
YHR158C 


YHR158C 
YCR027C 
YHL002W 
YKL166C 



3 



o 

a: 



o 



a 

CO 

§ 

a 

>- 



ro ro ro ro ro ro ro 

S S^! 52 2 2 » 

CO © CO CO CO CO CO 

CO CO CO CO CO CO CO 



2 2 o _ o 

^ 0O CO ^ ^ tJ- 

O O O £ O U U 
j: m m cm o cm t- 



• ro re ro ro to ro 
2 2 ° *~ «^ co 
«*> co co co co co co 



X 

t 

o 

o 



CO CL 

5o 



co o t— m ^ ^~ 



Qi ctt a ^- o ccr 
q a lu =J £ 3 
>>>>>> 



- 30 - 



WO 00/60066 



PCT/USOO/08399 



8 



I J 

Q ro 

o 2> 
£ O 



O 
CL 



to — 

£ o • 

O £ : 



S " c : 5 

III*: 

0J •_- e» >-* 



< ^ J iS 



= S 



< = 



IS 



_ 2 
< Q. 

§ 5 



> CO 



2 o C 03 

* ■« I °. 

n o a> 

CO TO O 

S> * 8 

o 2 or 



S3 

TO ■ - 

3 - 

= CO 
<D <D 

O £ c c 
..coo 
o> = 

c CO n .9- 
"j? c o 
< 3 n g 

<Q.Oh 



= «l s 1 
££££ 3 

I » a § J i § § j-j J § J j-| J § J § 

*"* «*0 P- To p. ro P> 75 p. 75 ^ "re .9- "co ~~ ^ 



O 



o 



o o 



"5 S SB'S £ "5 
g|l g S g 

hQOhOh 



.Q. To 



TO 



TO OJ 
H O 



.9- co 

TO 

h- O 



9- TO 

5 S 
8 I 

TO °? 

h=0 



5 4 '5 J 



TO g 1 

H O 



TO O) 
H O 



c _ 
9. o 
.9- to 

g s 

TO 0> 

t— o 



<= c *- 
o p .2 

.9- to .9- 

5 5 

c/) *™ c/> 
c c 

CO CO 

hOh 



III 

to .2- ro 

■I 5* 

C (/) c 
CO c co 

S> to 2> 
OhO 




8 5 fc . 

C = 



of 

JS C ID TO TO fQ CO TO CO TO CO CO TO TO TO CO CO CO TO TO 

— TO » — = = = = = == = = = = = = = = = = = 

S<3|3 <3 <S 8 8 8 8 88888888888 

Cm c f c£ rf c c c c c c" c c c cf c c c c c bf c b" c c «= c c sz c c c c c" c c c 

8 EP o o o g o o o g .2 o .2 o .2 .2 .2 o o o o g o o o g o o o o .2 o .2 o .2 .2 .2 .2 

o. - O n. "Jo .9- ro .9- ro .9- ro .9- .9- .= *co .9- ro .9> to .9- to .9- to « .9- to .9- ro 5- co to 5 to .9- to 

5 S to 5 g 5 | 5 s^d-^^o-y d .M5.y & .y 5.N & N b N {3 .Mv..yg.y^ { 3 1 

gS=gg g ri g £ gSgTOgrogTO g TO g TO g TO g TO g S g TO g £ g TO g S g TO g TO 

ro*a5^«E° fog> rog>TOf2>rog>TO2 ) !?S > ™?52 1 5S ) {?2 ) ™S ) 3S ) ™2 1 {?9«E ) i?? 

h^Q O h= O KO K O hOkO^OkO ^OkOhOkO^OkOhOhOkOkOhO 



CO 


CO 


CO 


CO 


CO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


00 




o 




CN 


CO 




tn 


CO 




CO 


O 


O 








o 


i 




O 


O 


o 


o 


o 




o 






CO 


8 



























5 3 



CO 

cr 

Q 
> 



CD 
u. 



ro 

cc 
a 
> 



CM 
CM 

<r 

Q 





CN 






m 


X 




< 


X 




z 


Q 




o 


O 


CO 


CM 


o 


o 


CN 


CO 




Ij 


T— 

-J 


O 


o 


Q 


>- 


>- 


> 



o 



CL 



21 

a 
>• 



CL 

1 



o o a 

r*- ^ 



m 



err 
X 



o 

>- 



Q 

LU 

2 



3 S 5 



o 



o 

3 

CL 



O 
o 

CL 





o> 






z 


UJ 


CC 


tr 








CO 




DO 


O 
a> 






to 


CM 


CM 




O 


cc 


5 


— 1 
—5 




o 


>■ 




>- 



CO 

X 
CO 



a: 

CL 



in 

CD 
0C 
CO 



o 

o 

a 
o 
>- 



- 31 - 



WO 00/60066 



PCT7US00/08399 



3 3 .3 3 o 



.2 w 

CO CO 

iS 12 



ro X cl c* in 



§ O § C 
» = 



* ro .9- 



CO 

{j 5 



ro to to to 
D) § g) § g> | O) 

OhOhOhO 



03 C CD C TO S S 

c ef c c fo c" ro 2: 9: 

~ S i; ,t CD CD 

TO Q. ro Q.O CL O £ «= 

N W N h l. w l W 10 

•= q •? o ra o n w to 

2>§ 2>§^ §""= £ g 



O 

"8 



o 
c 



2 

CL 

1 

TO 
C5 
c 
3 



cu 
"5 
Q. 



o 
c 



o 

CL 



1 8 
* S 

C O) 

-2 c o 
3 *S m 

Hi 
If 1 "' 

2 TO 

0 CO c 

= ^ 



to^ 



| O «= 

v_ 

TO 

; = T5 

CD 03 C 

O O Q O Z> 



<D O . - 



CD to" 

OK 

f I 

<5<* 



O 
CL 



TO CO # 



>= S "53 



TO 

3 



.52 *^ 

O 



o 
c 



o 

X) .= 
ro .CO 
<D - 



c 
o 

CL 

5 



CO 

c 
"a> 
o 
.CL 



5 



W m 10 m TO m 

c c ro 73 iS 
OQ5QhOhOD2 



.S2 



si 

<o "cd 
J- U 



O 



JO -Q -Q -Q _Q _Q _Q 

I § 5 9 3 9 § 



X3 _Q J3 
-r- CM CO 

3 5 3 



3 



S 

LU 

2 

cc 
O 
> 



Q 
LU 

2 



o 

in 



O 



E 2 
< u: 



CM 

cc 



c5 S 
||| g 



CO 

o 

cr 



CD 

o 



CNI <r- 

Cl cc 

Z) O 

U CC 

I S 



CD 
>- 



CD 



1 


1 










r- 


ro 




O 


CN 


i 


_l 


cc 




LU 


—1 




> 


> 


> 



& 



Q 



8 



m 

| | § 



0) 

o 



CD 

O 



3 3 !i 



I a 

go 



.9- to .9- 

S S g 

hOh 



_ O Q 
TO .9- TO 



.9" TO 

5 « 

CO 



II 

.9- co 

5-9 



■II 

.9- 



c a 5 c « c 



8£§£g 



to g> j 
O j 



TO 



.9- co ^ 

CO £ < 

c 5, < 

CD P> I 



IS 



O 

TO ."§. 1 



g>2 
Oh 



_ .9 -2 .9 _ 
to .9- "to 9* Q- 

g) to gl TO g> TO TO 

OhOhOhh 





5 




o 






5 


i 


X 


074W 


074W 


)37W 


a: 


cr 


□c 




> 






JO J 



•£= O 
O CL 
to to 



n c n c £ 
._ r..2 E 5 o g> 

cut: 9.0 9.0 

5 Q. t5 TO t3 TO 
CO CO tO — CD — 

c c c ^ <= ^ 
TO CO TO ' 



:c3 



2 



ctr 

Q 

>- 



CD 

O 



IR4 


UP2 






o 




o o 




1 




i 




Ct! _i 






Q O 


CD 


Q 




> 


>- 



o 



_ ro 
O Q 



0) o o o O 

P TO TO TO CD" 

a S = J2 

c ro ro ro ^ 

O D) ix. Ll_ CD 

Q.O -c -c O 

8 = 8 8 | 

ro "S jo ro g 

h O h h 



— ro 

f *> O 



CD 

O 



TO CD* 



ro 


CO 


m 


ro 




m 


CD 


















5 



^- t- t- CN 



3 & s 

CN CM CM 

^ -^r ^- 



ro 


CO 


ro 






CO 


cn 


s 


Sf 




CM 


cn 




Sf 







ro ro 

CM CO 

co o 



ro 



ro 
in 
co 



CD 
00 



cc 

Q 

> 



CQ 

a: 



o 

co 

cc 
a 
> 



S - S 



o 



o 

cm 6o 2 

«- cm r: 

5 3 



in 

% 



i 



X 



o 



V 5 ? r: ^ 



a 



5 
o 



o 



00 

o 

a 



CD 

=) 
CO 



8 8 

ro 1J 

1 ^ 



or 
o 
> 



CM 

CL CL 
CO CO 

O O 



O 

CO 
CD 



o 



co in 

tr cl 

cl or 

O Cl 



22 ^ 



cc 



CM 

CC 
CD 



2 

a 
o 



ct: 
o 



CM 

in o 
o i- 

cc or 
co 



or 
a 

CL 



o 

co 



- 32 - 



WO 00/60066 



PCTYUSOO/08399 



si 

S § c 
n n O 

□ .£3 

— I— ro 

2<i 

O Q O 



Q> 

o 



5 c 



® 03 

a. o 



is 

-2 

o 



o 
III 



TO 
O 



c: 
< 



5 



5 



And 


And 


And 


And 


c 
a 


c 
o 


ion 


C 

o 


ISIAI 


ISIAI 


ivisi 


ISIAI 


Q 


Q 


Q 


O 


o 


jsis; 
.Cell 







T5 

5 



'5 

b 



I 




s 

3 



§ 
3 



Q 
CL 



CM 



> 




OU. " ■ 03 

.3 g. R 2 s 

£ in w Q C) 



Q 

8 



> 



— a> T. 

I 8 JM 

O U- ^ _ v> 

— *-T £ eg 

ills s 

I g go i 



CO 

Q. 

OT 
2 



3 



GO 



>- 



1 



>- 



o o o 



or 
Q 



§ 

or 



1 



eg 
O 
< 



1 



or 



o 

CO 

$ 

CD 

o 
QC 
O 
>- 



M U_ 
2 > 

CO CO 



o 

to 



o 



TO 




3 01 < /* 

:= = "O U 



.§8-1,3 
3 or < <a> 

T*=«~~ ~ = "o u 
. - O QJ C • - . - O n) C : * 

~ Q. Q- ^ 9 

& c c — £ 

OhhOI 



kj O O ro « 
Q. Q. «> O 

2>s eg off s 5^8 



.2 X "5 

— d> D) = 

a I Si* 

t: if £ iS : 

Ills 8. 

£(/)(/) Q fl) 

— c c = E 



;Ohi~6i 



2 

..0- 

11 

oo 



2 

CL 



CO 

o 



2 

CL 



r.— I— 



03 

T3 



o 
CL 



03 

c 
3 



o 
CL 

1 

8 

03 

o 
c 
3 



<3J 

o 



0J 



c 

'55 
o 

CL 

•o 

QJ 



o 

CL 



o 



o 

CL 

■o 



XS 
c 



o 

CL 

13 



o 
c 



o 

CL 



o 
c 

3 




CO 

O 
2 

CO 

^ H s H s§ 



- 33 - 



WO 00/60066 



PCT/US00/08399 




3** 



s 



i 



s 



1 

m 

I 

o 
a: 
ai 
> 



of 



cr 
x 



in 
cn 
Q_ 
GQ 



o 



a: 
o 
>- 



CL 
U_ 
CO 

1 

—J 



CM 
LU 



8 

i 



CM 
LU 
X 
CO 



CL 
00 
CO 



5 

3 
^— 

cc 
x 
>- 



i 



IX 



cr 



CO 

cr 
< 



m 
o 

cr 
> 



o 
in 

LU 
I— 
CO 



o 
> 



ro 

Q X 

a. u. 

\— CO 



3 2 
2 >f 



o 

CL 



2 

CL 
T3 



O 
CL 



O 
CL 



O 
CL 



O 
CL 



CD 
O 
CL 

3 



2 

CL 



CL 



£ 
o 

CL 
■D 
CD 



O 
CL 



CD 
O 
CL 



O 
CL 



i3 



o 
c 
Z3 



5 



T3 
c 



o 
c 
X» 



5 



CO 
O 



3 



T5 

5 



5 



T3 

5 



re 
m 



5 & 



3 



re re 
in <d 

(0 <D 



o 

1 



o 

CO 

m 
ro 

cr 



cr 

CD 

>- 



o 



o 
cr 
o 
>- 



s 



s 

o 

CM 
O 

cr 

CL 



T— 

CO 

cr 

Q 

>- 



CM 
LU 



O 



O 

CM 



cr 

Q 



rC O 



2 



- 34 - 



WO 00/60066 



PCT/US00/08399 



<l 3 



I 3 



c .9- .2 

I 



S w2 



£ £ .2 .2 3 

in? 3 8 



-I 

f 3 

CO ss 



13 3 3 3 

_ _ - - - — .. - — 

o 



ro ro 

I CD 07 

ioo 



to .! 



o o 



ro ro to ro 

N N N N 

c 'c c c 
co co ro ro 
0)0)0)0) 

6666 

ro co co co 

— = = M 

a o> 0) 



O O O O < 



5 p o 

>_ to ,9 
ro to it: 

1-8 g 

o ciS 
O 3 O 



CO CO 
0) 0) 

> >- 



9§? 

CO . 

co co o 
O O O 

> > 



TO 
3 



O 



o o 



0) 

O 



o 



<D 

o 



<3 8 



a 



o o 
z z : 

c c 

.2 P 

S3 



S3 



c 
2 



o p o 
3 3 3 



I 

CO 

c 



8. 



a 



2 2 



CO 

c 
2 



a 

CO 

c 

2 



lit 



c c 
2 2 



CO 



J2 



!=:«i=oh:o!=oi=ob:Oi=oi=OiKOJsO 



CO 



8 8 



_ CO 



ro ro 
O U 



CO CO 

CO CO 

co ro ro 

o o o 



.co ro 
co "5 

O) := 

a> o 
c?S 
m S 



.y ro 
ro 3 

■si 

II 

OS 



~ to ^ ro ro 



I 8 

O = 



a 2 S2 



as 

OS 



O £ 



£ E 

E co to 

x II 

o> w o£ £ o) ^ 



^ _ro ~ jo ~ _ro ~ g 
ro=>ro3ro3ro£ 

-S il Si e>r 



467b 


468b 


469b 


JD jQ J3 >Q 
Or MMt 
NNSNN 

^ rj- 


SNKNNtteOOQGOOOOO 


486b 


487b 


488b 


489b 


490b 


491b 


492b 


493b 


494b 


ja ja ja ja 
tn to r- co 


SFH1 


KTI12 


ECM13 


SFT2 
TBF1 
TID3 


SNZ2 

SNZ2 

GDS1 

GDS1 

IKM 

SNZ2 

SNZ3 

DNM1 


BET3 


SEC13 


TIP20 














SLF1 
UTR1 
GTR1 
MET14 


YLR321C 


YKL110C 


YBL043W 


YBL102W 

YPL128C 

YIL144W 

YMR117C 

YDR372C 


—i-jocdlct:— iZja-j— iij 

2ZOOI2L.CDOZJ 
>->->>>>->>>->-> 


YKR068C 


YLR208W 


YGL145W 


YGR120C 


YBR254C 


YGR120C 


YGR120C 


YGR120C 


YGR120C 


YDR515W 
YJR049C 
YML121W 
YKL001C 



0> 

1 



ro 
13 



o 
2 

Q_ 



ro 
13 



o 
o 
IX 



CO CO CO CO CO 

c c c c c 

Q3 *Q) *qj *<y "qj 

0 0 0 0 0 

qL a. ex lx lx 



CO CO CO CO CO 

CO CO CO CO CO 

ro ro ro ro ro 

o T5 o o TS 

c c c c c 



0)O)(l)QJQJ(D(lJ4)fl)Q)D CD 

o o o o 2 9 2 2 2 2 2 2 

LlLlli(lQlQla!lLct£ICL LI- 



'S 'S"S"S"S"S'S"S^"S"o"S ^5 *§ 



tococococotocotococo 
ro ro ro ro ro ro ro ro ro jfl co 
"o 13 73 T3 o l> o o T3 o 73 
eccececcccc 



73 
c 




1 



73 
c 
3 



2 

Q- 



73 
c 
3 



CO CO CO CO 

c c c c 

*0) "O) *0) "<D 



to "co "co CO 

CO CO CO CO 

CO CO CO CO 

73 73 73 73 

c c c c 



5 
S? 



rorororororocoforororo 
wioscocnot-NfO^tf) 

SNNNSOOC0000900CO 



ro re ro 
o CM 
Q> <J> CJ> 



ro 



CO CO CO <0 
U) CD N CO 
O CD O 0> 

tt T "«r 



O 
o 



5 ^ii^y 

IX O O CM 



— o o cm co r; 
m O a. * co 



^- CO 

ii 

GO CO 



a: 
13 

o o o 5 ^ ^ tj o o o > 5$o§5$ooo o$|o 

Zl Kyy > CN|NNi-cif^> CM 00 LO S CM h- CO CO CO o^f2^- 

n oio^^^wcvlsroocM Scmoco^Kcmcoo ? 5 £ 

? OSS^ScOCOCOO'S?'-^ — g TJ- t- o co ^ ooHco 



a: 3 3 S tr a: de: § 5 a: 



o: k tr 
o a a. 
>• > > 



LU 
>- 



CO 



a: uj o ; 
> > > : 



- 35 - 



WO 00/60066 



PCT/US00/08399 



6 E E 

to to to 

III 

ro ro 

q5 *S "5 
555 



u to ^~ 
O to -2 
c> 3 




- o 

If ^ 

«|£ 
is if 



o 



.2 E 
To .12 

•US 



2> °? E? E? "(0 
O O 4) 4) > 

c c c c ~ 
111 UJ HI UJ Cj 



2>E 



io to w U 



o B 



■— *^ Q- 
05Qh0505555 




a> Q> a> 
~ O Q 



I £ J3 £ H <fl 

ssssss 

i m m io in 10 



1 



-O XI -O 

m to 
^ 



CM CM 
CT 2t LLI 

a. £9 ac 



3 53 

UJ O 2 

>- > 



CO 

£ ^ x x d a. 



<0 



O 

CO 
CM 
CO 

a: 
q 
> 



2 

C/3 



2 

in 
o 
0£ 



2 

CO 



2 

8 



8 

CM 

3 

2 
>■ 



Ol 
CO 



a o 
5 — » 
< O 

§Soc? 

_J *£ =^ LU 

> > >- > 



O 
O 
X 

>- 



to CO to 
c c c 

goo 

T? T3 *G 
O O <D 

see 

to 'to 'to 

</> (ft erf 
CO CO CO 

73 "o 75 
c c c 



to to 

c c 

a> 'a> 

0 o 

01 el- 
's "S 

co to 
to to 

CO CO 

u 73 



CD QJ Q> 0) 

22 2 2 

D.Q.Q. a. 

"S ~S 12 "S 



=> 3 



CO CO CO CO 

CO CO CO CO 

CO CO CO CO 

73 73 73 73 

c c c c 



0) 

2 



o 



73 
c 
D 



73 



CO 

73 



o 



1 

3 



o 



5 



CO CO to CO 

c c c c 

"5 75 "a> "a> 

2 2 2 2 

CL Q_ CL Q. 
T3T3T3P 

a> a) o a_> 

CO CO CO CO 

73 73 73 73 
c c c e 

3 3 =>3 



i 



CO 



CO CO (0 to 
if) UP N 
▼** 

m m in io 



eg CM 5 ^ CM 



^ « ^ 
00 a ? 

5SS 5 » cm o L - 



I 



>• 



1 

5 
>- 



5 

s 

3 

2 



8 

CM 

Q 



o 

CM 

u. 



O O O O 

353| 



5 



I 

in 



- 36 - 



WO 00/60066 



PCT/US00/08399 



■go 

o O 
co . 
c o> 

TO CO 
£ S 

Jo 

O CD 

* 3 

2 IT 



5. ° 

C3 CO *-S 

^ c n 
^ n n 

g>|o 

-o -S =§ 

5 



g § 



i 
1 



CL • - CL 

c c -c _ 
o o o o 



a. ■ - 

•5 g 



CO : 



O O 
CO — 
c 



3 



<3 5 



111 
2 S e 



CO 



«_ iz tz c c c ro 



ro O .0 o o .0 3 



IS 



« o « o 
1-sl.s 

ro jg ro ^ 

<i> *55 <i> "5S 



ro _ 

ro n n n n n ro 
^ ro ^ ro ^ ro ^ 

E ? £ E 1 E 
co O .S3 O .fo 
— "0 $5 *o 

ro 3 "ro 3 ro i= c ^ 3 J2 .2 
aS o> "a> ~ 0 m * 1 " T=C r» 
5 O ^ 



SO 



= ro 
"55 .E . 
O T5 
• - <i> 

O- c 

_ !s L _ 

ro o o o o 
2 u! h (i a d! i 



o 
ro 



ir fc C 

t O .50 g 

, - E a 

O) o 

: O "~ 



I CO CO 
l a) Q) 

I Q Q 



o .0 
ro ro 



-O „ 

C i_ c 

o ro o 



cd ra ro ro ra .2 ro 
|.o|o|.g|.o ffl" » 

I a° s° a°S° 

o£?ocoocpo2>oroo 
mOQ^OiOiiOihiL 

S « S 5 15 

co ro co co co 



xi 

CO 

a 



3 a 



ilJ3D JQ J3 
co m O r- 

SJ So S En 5 




•Q -Q X* XI XI 
O t- CM CO 5 

a s s 2 s 



5 
o 



< 
r 
o 



< 

X 



o 



CL 3 



Q 00 




CM TJ- O 
CM 

Q_ 



co co 
Z 2 



5 

in 



52 



UJ 



8 

co 
o 

a: 
—1 
>■ 



0 

CO 



O 



o 

co 

8 

__) 
UJ 



5 
o 

Q 
>- 



0 


0 


5 


)3C 


I 




CO 


CD 








to 


to 




CO 


S 


0 


O 


OJ 






0 


cr 


CC 


cc 


—1 


§ 


cr 


z 


z 


m 




X 


X 


>■ 


> 


> 


> 




> 



5 

CO 

m 
Ij 



o 
o 
eel 




c 
a> 

9 
a 



o 
o 

CL 



ra 
o 
c 



0) 

o 

CL 



o 
c: 
3 



I 

CL 

eg 



o 
cz 

=) 



s 

CL 



c3 
c 
3 



O 
CL 



T5 
c 
3 



1 

-a 



ro 
"3 



8 S 



o 

CL 



O 
C 

3 



(O CO CO 

= c c 


(O 

c 


Prate 
Protei 
Protei 


Protei 


tied 
Tieo 
ified 


fied 


Unclass 
Unclassi 
Unclassi 


Unclassi 



o 

CL 



c 
3 



0) 

o 

CL 



T5 
c 
3 



c 

"53 
o 

CL 



o 
c 
3 



0) 

o 

CL 



ro 



o 

CL 



c 

o 
ct 



o 
c 
3 



o 

CL 



o 
c 
3 



OJ 

o 

CL 



5 
ct 



ro 



o 
ct 



T5 
c 
3 



c 
2 

CL 



c5 
c 
3 



ro 


ro 


re 


ro 


re 


ro 


ro 


ro 


re 


re re 


re 




CM 


CO 


"cr 


LO 


to 




CO 


cn 


0 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CO CO 


CO 


CO 


in 


in 


m 


m 


m 


m 


in 


m 


in in 


m 



re 


re 


re 


CO 




in 


CO 


CO 


CO 


m 


m 


m 



5 



00 
co 
m 



re 
cn 
co 
m 



^ro re ^re ^re ^0 
S Ho S S in 



UJ 

CO 



o 

CM 



8 



8 

CO 

O CM O CM 
—I -J -J _l 



o 



X 



o 
o 



o 

o 



n ^ cm 



o 



2 

o 



O 
10 
o 

CC 

5: 



8 



a 



§2 



o 

in 



O 
10 
o 



o 

a 

1 



CM 

ct: 

CO 



O 
to 



1 



o 

CM 



cr 

2 



- 37 - 



WO 00/60066 



PCTYUS00/08399 



to 


ro 


to 




ro 


3 


o 


o 






>;Cel 


3 


;Cel 


>; Cel 


»; Cel 



ro 



If 

5 1 
es 

O 0. 



S 5. 

CO CO 



O o_ 



_ -s 

CO CO 

o £ 



0> 
CO CO 

■E .£ 
to S 
2> o 

O CL 



It 

CO CO 



ro .22 
O CL 



II 

CO c 

£ 2 

TO 2 

e> ro 

O cr 



3 



ro 
O 



TO TO TO TO 



CO ^ 



-o 

CO 

c 



CJ ro 



o 



a) 

2 .2> 

CL CO 



2» b) 
O CO 



CCCCCCCCCCcC 

.9 .2 .2 .2 .2 .2 .2 .2 .2 .9 o o 
to ^^9-9.9.0.0.0.0.^ Q. 

fPTOTOTOTOroTOroraro^TO 



§.i 

ffl ■== • 

CO o. 

E 5 

TO ^ 
2? TO 
O K 



TO TO TO CO 

:=: = M ^ 

3333 



3 3 3 3 3 



TO O- CO .O. 

£■ to £ to 

CO c ™ c 
g 5 TO g> TO 

O K O K 



TO "fO [5* 

£ « £ w 

(w C ™ C 
g* CO g> CO 

O £ O H 



TO .O. O. 

S fe § & 



c c c c c c 

.9 -2 .0 .0 o o 

TO .9- TO .9- CD .9- 



ro c co c co c co 



P to g> ro 
O £ O £ 



lO 

c 



2 1 ro 2 s to 2* ro 
Oi-Ol-Oh 



.0 -Q 

to CO 

S 3 



CO 

Q- 
CT 



CL 
CT 



CL 





J3 


f- 


0O 


s 


s 


3 


CQ 




CO 




CM 


CO 


CO 


Q_ 


CL 


cr 


cr 


0 








co 


CO 






Ij 




0 


LU 


> 


> 





JQ 








-O X2 


0 


O 




CM 


0 


•<r in 


s 


in 


in 


in 


LO 


in in 




in 


m 


10 


in 


in m 



ffl 

00 

<N 
CO 
CL 
CT 



< 

s g 



cm r- S3 co 

O CL g CL 

h ffl 5 cr 

Z Q Z Q_ 

co co coNMnKin^ifiin 



o 

co 

52 - CM 



CL 



o 

CO 



Cl 
>■ 



I 



C3 



O 

CM 



s 

a 

CL 



o 



s 



in 
co 

CL 



8 



m 

8 

CL 
DC 



^ § s 

l>l g «i 00 CO 

*-w "^T T— TZ 



co 
X 

co 

i 

CO 



DC 
CL 



-G -Q 

C7J o 



co 
X 



CL 



co 
CO 
CM 

cr 



m m 



1 



5 5 

CO CO 

1- CO 

cr cr 



2 

CL 



O 
Q_ 



2? 

TO 



2 

CL 



TO 



o 
CL 



TO 

73 



o 

CL 



O 
CL 
T3 



CL 
T3 

CD 

TO 

73 



Uni 




Urn 


Un< 


Urn 


Uni 


Urn 


Un< 


545a 


546a 


547a 


548a 


549a 


550a 


551a 


552a 



to co <n co 10 co 
c c c c c c 

*<D (V "<D Q) Q) CD 
OOO 
CL CL CL 



2 2 2 
Cl CL Cl 
■0*0-0 
<d qj a> 
*E 

co co 'to 

CO CO CO 

TO TO TO 
OOO 

c c c 

3 3 ^ 



to co to 

CO CO CO 

co ro to 

u c3 o 

c c c 



4) O 0) 

2 2 2 

CL CL CL 

~ccc 

TO TO TO 



C C C 

3 3 3 



S! 



O 
CL 



O 
CL 



tz 
3 



s 


ff3 




co ro 


CO 


CO 






0 1- 


CM 


CO 


m 


in m 


m 


CO CO 


CO 


CO 


m 


tn in 


in 


m in 


lO 


m 



o 

CL 

-0 



T5 
c 
3 

I 



Cl 
•o 



ro 
m 
co 



2 
CL 

■o 



o 

CL 



ra 
13 



73 
c 
3 



CL 

"g 
c= 
To 
to 

TO 

73 
c 
3 



o 

CL 



73 
c 
3 



o 

CL 



TO 
73 



o 

CL 



73 
c 
3 



TO 


TO 


TO 


TO 


ro 


S 


C7) 






CM 




co 


r- 




h- 


m 


m 


in 


in 


m 



o 



O 

CO 
CO 

o 

a 

> 



5 

CM 
O 



O 
m 



cr 

Q 



o 



I 

o 
cr 
o 
> 



>■ 

CO. 



CD 
Q 



coincMOcotoQSScM 

TfOJ r- (M ^ fO CN O o 

ctcrcrcr-jcrcrcrcr 

QQQmDQOSQ. 



CD 
CL 



cr 



a 

co 



cr 
o 
>- 



eg 
cr 



o 

00 

CD 



5 



CO 



O 
in 
in 

CM 

cr 

5 



CO 

cr 



i 



o 

o 

CM 

cr 
co 
> 



CD 

i § 



- 38 - 



WO 00/60066 



PCT/US00/08399 




c c c c c 



• " ~ - ' _ c c 

03 03 "<u "o Q) 'oj 03 

cl cl a cl cl a. cl 

T3 -o "O t? -a -o -o 

03 03 03 03 03 03 <D 



03 Q3 03 Q3 03 03 

2 2 2 2 2 2 

CL 0L CL OL CL O- 



to co to to </> to 

CO co co co to to 

co ro ro 03 _ro co 

u u u u u u 

c c c c c c 



03 03 03 
O 

61 ct a 

T3 TJ T3 

03 03 03 

== S £ 



(0 CO CO 

T3 "5 "0 



co to CO to (O CO CO 

to co co co to co to 

co co ro co co co co 

T5 "O T3 T5 o "D o 



c c c c c 



a. 

-a 



03030303030303030303 0) 03 03 

— ~ 2S 

CL Ol 

"a "S 

'to *co 

to to 

CO CO 

73 73 

c c 

3 3 



to CO 

c c 
2 £ 

2 8 

CL CL 
"O TJ 

03 03 
5= <E 
co to 
to to 
ro jg 
o o 
c c 
3 3 



03 03 03 03 

O O O O 

CL CL CL a 

03 03 03 03 

esse 

co to co co 

co to co to 

CO CO CO CO 

u o o u 

c c c c 

3 3 3 3 



in m 



CO 



2 

to 



^. — — irlMn^lOION 

i O CD Ol CO 0> CO <D 

> m in in m m m m 



^ ro -u «u .u .u . 

*-(Mn^»OlONtOO)0< 



cno-r-cMcorftnto 
oooooooo 
intptoiototototo 



CL 
3 



CrZ -I 

o o 



8 



> 



o 



_ 5 5 5 

CM CD CO CO 

O r- co co co 



2 



X 

CM 
O 
— t 

> 



O 
3 
O 



3rS! 



3 



5 


O 


o 


o 




o 


a 


CM 


CO 




CO 


CM 


h- 


CO 


CM 


CD 




m 


IT) 


o 


O 


O 


o 


o 




CM 


DC 


cc 


_j 


a: 


5 


Lj 


CC 


X 


o 


o 


a 


a 


CL 


X 


> 


> 


> 


> 


> 


> 


> 



o 

CM 
CO 



djiomuloz 



2 

Cl 



ro 
O 
c 
3 



2 

CL 



co 
3 



03 
O 

Cl 



c 
3 



c 

"03 
"5 
CL 



I 

3 



03 

2 

CL 
1 



CO 

o 
c 
3 



03 
O 
CL 

"8 



CO 

T3 

5 



o 

CL 
■a 
cu 

3 
co 
o 
c 
3 



o 

CL 



O 

c 
3 



totocotococototococococov] 
~ ~ " ~ c c cr c c c _c 

0J 0) 03 03 03 *5 03 

2 2 2 2 2 2 2 
at CL ct cl at a. ct 

T3 T3 -D T) TJ TJ TJ 

03 03 03 03 03 03 03 

c c c c c tc g 

'to 'to "to 'to co *to 'to 

to to to CO to CO CO 

CO CO CO CO CO CO CO 

3 3 3 3 3 3: 




cotocococotototo 
eecceecc 



03 
O 

Cl 



03 03 

2 2 

CL CL 

•o -o 

03 0) 

£ £ 

to CO 
to CO 
ro ro 

II 



03 03 03 03 03 03 

2 2 2 2 2 2 

CL CL CL CL a CL 

T3 T3 "O TJ T3 T3 

03 03 03 03 03 03 

£ E is E £ £ 

"co to *co 'to to "to 

CO co to to to to 

ro ro ro ro co co 

o o g o B| 

3 3 3 3 3 3 



O 



ro 

s 



ro 


co 


co 


co 


CO 


ro 


ro 


ro 


re 


re 


re 


ro 


re 


re 


ro 


ro 


ro 


re 


ro 


ro 


ro 


re 


re 


ro 


re 


re 


re 


re 


re 


ro 


ro re 


to 


CO 


h» 


00 


cn 


o 




CM 


ro 




m 


CO 


r- 


oo 


o> 


CD 




CM 


m 


TT 


in 


co 




co 


CO 


o 




CM 


CO 




in co 






r- 






to 


00 


oo 


oo 


00 


oo 


CO 


co 


oo 


oo 


CO 


cn 


CO 


CO 


CO 


CO 


CO 


cn 


CO 


CO 


o 


o 


o 


o 




o o 






m 


rs 


Dj 


to 


in 


m 


in 


m 


m 


to 


m 


m 


to 


in 


m 


in 


in 


in 


in 


CO 


m 


CO 


m 


CO 


to 


to 


co 


s 


CO CO 



5 $2 
§ 1 

—J Ct 

2<£ 



o 

CO 



2 



5 
o 

CM 
CM 

<r 



X 



a 

Lf) 

o 

> < 



^T--^CM<«-T-<r-CM^ , «-aScS 

sozziiijililuu 

<3335*:^:^ct:>->-t73co 

QQlLU-CLQ.CLWWW>>- 
rO^^^OOO^(0(D(iDCD5g>r-> 

cttj^^occccto^Qrccorcc^^^cc—j 

0 0<<QQQjQQIIIZu.<tD _ _ _ _ 



§§000000 

^— CNOOOOOO 
CQGQOQOOQO 



- 39 - 



WO 00/60066 



PCT/US00/08399 



in" co w 
c c c 

o o o 

CL CL CL 

■O X3 "O 
Q) 0) o 

S S SE 
co "to "to 
<n to to 
co cd co 
o o 75 
c c c 
333 



<u q) a> » 
2 2 2 

"O T3 T3 ' 



8 8 8 8 

<D "55 CD 0) 

2 2 2 2 

Q_ Q_ Q_ 0- 



v w w ^ ^ ._ t— ■ i.— t~ 

"~ *T2 »«■» tr\ m tft If} 



CO CO co 

ill 



'5 "55 o> 
Boo 

CL CL CL 

. — — g s fe- 

10 CO CO 

CO CO CO 

CO TO TO 

75 O O 

555 



co to CO CO co to 

c c c c c c 

'm O) qj a) o) o) 

- - - O g § 
0- CL 



ccccccccccccc.ee 

~ •— •— -t: -r: -s; "?n *<u *<u cd cd CD QJ 



liiill^lliiiiiiillliillliiiiiiil 



CO to to CO 
CO CO CO JO 

Ig gc* 

3 3 =5 3 



T3 "O TJ "O "O "O 

— 3 CO 03 CD Q> 

sillll 

to co to co jo jo 
(5<3oooo 
c c c c c c 
333333 



CO CO CO 
C C ~ 

'q5 QJ "<d 

2 2 2 
a cl a 
-o 

0) 

co co - 

73 73 



c c c 
333 



co to 
c 

CD CD 

O O 

Cl Q. 

TJ T3 

Is 

CO CO 

75 75 

55 



www 

a> "53 "55 
o o _ 
ct a cl 

T3 T3 "O 

cu a> qj 



0) 0} 

2 2 

CL CL 

■81 



www 

C " 

'cd _ 
o o o 

CL CL CL 
•O "D -D 
O 0) "* 



to w w w w w w w 



a> Q> 
2 2 

CL CL 



cd '55 "55 '53 a> 'qj o qj 
oooooo o o 
ClClClClClCLClCl 



lo" CO to ~ CO CO 

c c c c c 

"55 <d \d aj g> 

2 2 2 2 2 

CL CL CL CL CL 

T3 "O "O ^ 

CD CD CD 0) CD 



„, CO IO 

jo jo jo 

ill 

333 



w w 
w w 

11 

3 3 



8'8 _ 

€-8-8 
555 



CO CO 

II 

3 3 



.„ co co co co jo to 

llililil 

33333333 



w to 
w w 

CO CO 



w w 8 w $ 

CO CO CO CO CO 

5 = 33 = 



^€ssa^^$ii^€ii£§§^gi§iiiiiiiiiiil§§§§iii§iiSilii 



P5wOrC*022??*5rCSCS., 

SSStoSStoSStococotocflccto 



isssssssssiisssss 



CD 



> in ^ o> cn rr 
o Pi CD 2 

§§32 




CD JD JD 

ooo 

CL CL 0- 

-D *D -O 

CD CD CD 
C£j= 

"in "w to 
www 
co co co 
75 75 75 
c «= c 
33 3 



www 
c c c . 
'cd a> a> 
ooo 



w w w w w w w w 
c t c c c .c .c c 



CL CL CL CL CL 

'O'OTJTJ'O 
CD CD CD CD CD 



to CO W 
CO W W 
CO CO CO 

111 



"3 <d o Q) a> pj 
o o o g o o 

CL CL CL CL CL CL 
T3 "O T3 "O "D "O 

Q) CD CD CD CD <D 

"w "w co "co "co w 

WW W W W W 
CO CO CO TO JO TO 

T3 75 73 ooo 
c c c c c c 
333333 



CD QJ 

2 2 

CL CL 

Id "S 

to "to 

W CO 
CO CO 

II 

3 3 



m to cn to 

c c c c 

*CD <D QJ 0) 

"o o o ^ 



8 8 S 8 S fi S 

*<D CD S QJ "S Q> 0J 

2 2 2 2 2 2 2 

CL CL CL CL CL CL CL 



CD QJ O O QJ 



CO CO CO CO 
CO CO CO CO 

73 75 73 75 
c c c c 
3333 



"w to to to co cn to 
w w to w w w w 

CO CO CO CO JO TO TO 

■C-DTJoooTJ 
3333333 



'QJ QJ 

2 2 

CL CL 
-O -D 
QJ QJ 

IS ~ 

w w 
w w 

CO CO 

73 - 



c c c 



I 



CD 

2 2 
a £L 



c c c c E E £ E it: t ^ t t t t ^ ~ ■- -j: ^ ^ to to w 



0J QJ JD 

2 2 2 

CL CL CL 
I-OTJT3 
i QJ QJ QJ 



" io w w io w 
: c c c c c 

55 QJ CD CD QJ 

2 2 2 2 2 

CL CL CL CL Q. 

-O "D T3 T3 -D * 
CD QJ QJ QJ CD 

e c c >s <s 1 



www 
c c 5 

'QJ QJ QJ 

2 2 2 

CL CL CL 



_ 75 73 
c c c c 
3 3 3 



w w 

CO CO 

75 73 
c c 
3 3 



w 



w w 

.. CO w 
CO CO CO 

73 75 73 
c c c 
3 3 3 



'in "w "to to to 

CO to CO CO CO 
CO CO TO TO CO 

73 75 75 75 75 
c c c c c 
33333 



CO w to 

www 

TO CO TO 

75 75 75 
c c c 
3 3 3 



CO CO CO CO CO 

c c c c c 

CD "QJ *QJ OJ QJ 

"o O *o O "3 
CL CL CL CL CL 
-n "C "O "D "D 
qj 0) QJ QJ OJ 

«= «S S S £ 

"175 cn to to to 

to w to to to 

to CO JO JO JO 

mil 

33333 



- 40 - 



WO 00/60066 



PCT/US00/08399 



03 03 03 03 03 03 

CLQ_Q.D_Q.Q_ 
t) T5 Tl T3 *D T3 
O) (1) fl) fl) 1> 03 

!E E *_! <_: *E E 

to "co "to co "to co 

to co co co co co 

n (Q n to to n 

o u u oT3 u 

c c c c e e 
333333 



03 03 0) 

2 2 2 
ct cl d7 



CO to CO 
TO TO TO 

73 73 73 
e c e 



Q> CD 

o o 
Q- a. 



! 13 "S 



to to 
to to 

TO TO 

o 73 



O) (1) QJ 

2 2 2 

q_ a o_ 

TJ "D 

_ 03 03 

IS IS g 

to "co "to 

to to to 

TO _TO TO 

73 o o 



a> o a a) 

2 2 2 2 

0. Q_ Q_ Q_ 

T5 "O T> T3 

<u oj cd 35 

BCCC 

CO CO 'to "to 

to CO to CO 

TO TO TO TO 

u u o o 



2 2 
o_ a 



to to 
CO to 
TO TO 

73 73 



to to to 

-H £ £ 

© a> a) 

S 2 S 

Q_ Q_ Q_ 

13 a) © 

is c c 

"to to "co 

to co to 

TO TO TO 

~ 73 73 



CO CO CO CO 



_c c c c c c c m c c c 



0JflJd)(U(D(l)0)O CD CD 03 

7% "S? "5* *5i "5; ^ 



Q_ Q_ Q_ 
l "D "D "D TJ TJ TT TJ T5 T3 
Q> O O) GJ 03 03 95 03 03 



cccccccrc 



Q) flj 0) 03 03 03 03 (V QJ OJ OJ 0) *Q3 03 03 

2 2 222222222222? 

Q_Q-CLa.Q_Q_Q_Q_Q_Q.CLQ_a.Q_Ql 
TJ "O T3 
fl> 03 03 

HE HE HE 
to "to "co 

CO CO CO 
TO TO 

73 ~ 



73 73 73 



totowtotocotocoto 
<5W<otocotococoio 

TOTOTOTOTOraTOTOTO 

o737373737373~" 



73 o 



to to to 
to co co 
TO TO TO 

73 73 73 
c c c 
3 3 3 



u><o38!8SSS£g£SSSS5^ 




03 03 

2 2 
a. a 



TO TO 

73 73 

EE 



03 ^03 03 

2 2 2 
a. at £ 

T3TJTJ 

03 03 03 

sec 

to *CO *CO 

to to to 

TO TO TO 

73 73 73 

EEE 



.E £ c c c S c c c c c J c c c c c c c c 
.S2 3 .22 i2 j_} j?2 52 ^ .22 3 .22 !SJ J_> jj> <u S 03 oj '63 
2222222*2 2 2 o o o o o o o 75 o 75 
a.a.QLa_Q_a.a.Q-a.dTdtdtdTdTdtdta!dTdTdti 

TJT5TJT3T5"OTJ"DrJTJTJTJT)TJTJ'OT)TJTl-n 
_9_ .9. ,S2 « 03 0303030303030303030® 

HEi__H=H=f__H=Hr t __ , __ HE l t_ c S t=:<=t Ci*s:<s:ts:is;i^;i 
to co to co to to to "to "co to "to 'to to 'co "to "to "55 'to "£75 "t/5 ' 

rororororaTOTOTOTOrojgroTOTO to to to to to to 

i!!!!!§i!jj!!!ll!l!i; 



03 03 03 

2 2 2 
a. a_ o_ 



i TO TO TO 

i 73 o o 
: c c c 
) 3 3 3 



tococotocococoto 
c c c c e c c c 

O3O3OJ0303 03 0303 

2 2222222 

Q_Q_Q_Q_Q_Q_Q_Q- 
TJTJTJTITITJTJTJ 
OJ030J0303030303 

<=t _=SES= B= H=*!= , _= 

1 £ *g g 1 a s a 

TOTOTOTOTOTOTOTO 

7373737373737373 

-5_5_5_5_5_5_5_5 



mmmtnmcocDcoto 

C0C0(0<0<0«DCQt0CO 



SSSSSSS5lSJSS5!SS£s55gSSSSSSS 



TO TO TO TO TO 

oocnovtN 

bbttoiaSoSStDtoSSSSSS 



=; ^ c? ^^^^^^^^^^^^sj_d=J££^^^^^ cc:a: -j-iQ^Q:Qia:or 



- 41 - 



WO 00/60066 



PCT/USOO/08399 



10 



15 



20 



25 



30 



In certain embodiments, the first polypeptide is labeled. In other embodiments the 
second polypeptide is labeled, while in some embodiments, both the first and second 
polypeptides are labeled. Labeling can be performed using any art recognized method for 
labeling po.ypeptides. Examples of detectable substances include various enzymes, prosthetic 
groups, fluorescent materials, luminescent materials, bioluminescent materials, and radioactive 
materials. Examples of suitable enzymes include horseradish peroxidase, alkaline 
Phosphatase, P -galactosidase, or acetylcholinesterase; examples of suitable prosthetic group 
complexes include streptavidin/biotin and avidin/biotin; examples of suitable fluorescent 
matenals include umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine 
d.chlorotnazinylamine fluorescein, dansyl chloride or phycoerythrin; an example of a 
lummescent material includes luminol; examples of bioluminescent materials include 
luaferase, luciferin, and aequorin, and examples of suitable radioactive material include -I 
m I, 35 S or 3 H. 

The invention also includes complexes of two or more polypeptides in which at least 
one of the polypeptides is present as a fragment of a complex-forming polypeptide according 
to the mvention. For example, one or more polypeptides may include an amino acid sequence 
sufficient to bind to its corresponding polypeptde. A binding domain of a given first 
polypept.de can be any number of amino acids sufficient to specifically bind to, and complex 
w,th, the corresponding second polypeptide under conditions suitable for complex formation 
The bmdmg domain can be the minimal number of amino acids required to retain binding 
affinuy, or may be a larger fragment or derivative of the polypeptides listed in Table 3 
columns 1 and 4. Procedures for .dentifying binding domains can be readily identified by one 
of ordmary skill in the art and the procedures described herein. For example, nucleic acid 
sequences containing various portions of a "bait" protein can be tested in a yeast two hybrid 
screemng assay in combination with a nucleic acid encoding the corresponding "prey" protein. 

In certain embodiments, the "bait" polypeptides of the complex are polypeptides 
categonzed, for example, as a "Metabolism" protein in the MIPS database In some 
embodiments, the "prey" protein of the complex is also a "Metabolism" protein, while in other 
embodiments the "prey" protein is, for example, an "Unclassified" protein (see Table 3- eg. 
ProPairl95a-310aandProPairl95b-310b). Other MIPS categories include, e g. "Cell' ' " 
Growth/Cell Division/DNA Synthesis" proteins (see Table 2). 

In other embodiments, the complexes are human ortholog complexes, chimeric 
complexes, or specific complexes implicated in fungal pathways, as discussed in detail below 

-42 - 



WO 00/60066 



PCT/US00/08399 



Polypeptides forming the complexes according to the invention can be made using 
techniques known in the art. For example, one or more of the polypeptides in the complex can 
be chemically synthesized using art-recognized methods for polypeptide synthesis. These 
methods are common in the art, including synthesis using a peptide synthesizer. See, e.g., 
Peptide Chemistry, A Practical Textbook, Bodasnsky, Ed. Springer- Veriag, 1988; Merrifield, 
Science 232: 241-247 (1986); Barany, et al, Intl. J. Peptide Protein Res. 30: 705-739 (1987); 
Kent, Ann. Rev. Biochem. 57:957-989 (1988), and Kaiser, et al, Science 243: 187-198 (1989). 

Alternatively, polypeptides can be made by expressing one or both polypeptides from a 
nucleic acid and allowing the complex to form from the expressed polypeptides. Any known 
nucleic acids that express the polypeptides, whether yeast or human (or chimerics of these 
polypeptides) can be used, as can vectors and cells expressing these polypeptides. Sequences 
of yeast ORFs and human polypeptides as referenced in Tables 3 and 7 are publicly available, 
e.g. at the Saccharomyces Genome Database (SGD) and GenBank (see, e.g. Hudson et al., 
Genome Res. 7: 1 169-1 173 (1997). If desired, the complexes can then be recovered and 
isolated. 

Recombinant cells expressing the polypeptide, or a fragment or derivative thereof, may 
be obtained using methods known in the art, and individual gene product or complex may be 
isolated and analyzed (See, e.g., e.g., as described in Sambrook et al., eds., Molecular 
Cloning: A Laboratory Manual, 2nd Ed., Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor, NY, 1989; and Ausubel, et al., eds., Current Protocols in Molecular 
Biology, John Wiley & Sons, New York, NY, 1993). This is achieved by assays that are 
based upon the physical and/or functional properties of the protein or complex. The assays 
can include, e.g., radioactive labeling of one or more of the polypeptide complex components, 
followed by analysis by gel electrophoresis, immunoassay, cross-linking to marker-labeled 
products. Polypeptide complex may be isolated and purified by standard methods known in 
the art (either from natural sources or recombinant host cells expressing the proteins/protein 
complex). These methods can include, e.g., column chromatography (e.g., ion exchange, 
affinity, gel exclusion, reverse-phase, high pressure, fast protein liquid, etc), differential 
centrifugation, differential solubility, or similar methods used for the purification of proteins. 

Complexes Useful for Identifying Anti-Fungal Agents 

The invention further provides complexes of polypeptides useful, inter alia, in 
identifying agents that inhibit the growth of microorganisms such as fungi. 
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Human fungal infections have increased dramatically in incidence and severity in 
recent years. Advances in surgery and cancer treatments as well as the increasing use of 
broad-spectrum antimicrobials and the spread of HIV have increased the number of patients at 
risk for fungal infections. Most fungi are completely resistant to conventional antibacterial 
5 drugs. 

The antifungal drugs presently available fall into several categories depending on their 
mode of action, as discussed below. Because several complexes according to the invention 
include proteins associated with these modes of action, the complexes can be used to identify 
anti- fungal agents. 

10 Protein interactions which are useful for identifying anti-fungal agents are considered 

below. 

(i) Interference In Nuclear Division 

Griseofulvin interferes with nuclear division in fungal mitosis by disrupting the mitotic 
spindle and inhibiting cytoplasmic microtubule aggregation by interacting with polymerized 
15 microtubules. There is evidence that griseofulvin binds to a microtubule-associated protein in 
addition to binding to tubulin. 

In accordance with the present invention, several interactions have presently been 
identified where one of the interacting partners is a microtubule or a microtubule-associated 
protein. Inhibiting any of these interactions could lead to the disruption of microtubules and 
20 interference in mitotic division, similar to the mode of action of griseofulvin, thereby 

providing a new means of inhibiting fungal activity. Accordingly, in some embodiments, the 
invention provides purified complexes of the proteins detailed in Table 4, below (interacting 
protein pairs are in bold, by row; a description of each protein follows). 



Table 4: Microtubule-related interactions identified 



APG7 

Apgl2p-activating enzyme, involved in 
autophagy cytoplasm-to-vacuole protein 
targeting, and peroxisome degradation 
pathways 


AUT7 

Forms a protein complex with Aut2p to 
mediate attachment of autophagosomes to 
microtubules. Aut7p has homology to LC3, a 
microtubule-associated protein 
from rat 


DUOl 

Protein that interacts with Damlp and causes 
cell death upon overproduction, involved in 
mitotic spindle function 


BIM1 

Microtubule binding protein 


BUB3 

Protein required for cell cycle arrest in 
response to loss of microtubule function 


MAD3 

Checkpoint protein required for cell cycle 
arrest in response to loss of microtubule 
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function 


KAR4 

Regulatory protein required for pheromone 
induction of karyogamy genes, defective in 
nuclear fusion because of defect in 
microtubule-dependent movement of nuclei 


MUM2 

Muddled Meiosis, mutant is sporulation 

defective n n r) fciflc tr\ worfAww nf»mi/\t TYKTA 

uwitwuvg aim laiib io periorm premiouc uin/\ 
synthesis 


CLN3 

Gl/S-specific cyclin that interacts with 
Cdc28p protein kinase to control events at 
START 


MAD3 

Checkpoint protein required for cell cycle 
arrest in response to loss of microtubule 
function 


EBS1 

Protein with similarity to Estlp (Telomere 
elongation protein) 


MAT*? 

Spindle-assembly checkpoint protein 


MSB2 

Protein for which overproduction suppresses 
bud emergence defect of cdc24 mutant, 
putative integral membrane protein 


MAD2 

upuiuib aaaciuuiy ciicuK.poini protein 


MSB2 

Protein for which overproduction suppresses 
bud emergence defect of cdc24 mutant, 
putative integral membrane protein 


MAD3 

Checkpoint protein required for cell cycle 
arrest in rp^nnn^p tcs Incc nf mir»-rotiiKnl#» 
function 


NUP157 

Nuclear pore protein (nucleoporin) 


MAD2 

Spindle-assembly checkpoint protein 


SAP4 

Sit4p-associated protein (SIT4 is a protein 
phosphatase) 


MAD2 

Spindle-assembly checkpoint protein 


SAP4 

Sit4p-associated protein (SIT4 is a protein 
phosphatase) 


MAD3 

Checkpoint protein required for cell cycle 
arrest in response to loss of microtubule 

fimr* firm 


SIN4 

Component of RNA polymerase II 
holoenzyme/mediator complex, involved in 
positive and negative regulation of 
transcription, possibly via changes in 
chromatin structure 


MAD2 

Spindle-assembly checkpoint protein 


SIN4 

Component of RNA polymerase II 
holoenzyme/mediator complex, involved in 
positive and negative regulation of 
transcription, possibly via changes in 
chromatin structure 


MAD3 

v^iiwvivpuiiii jjiuicin required ior ceu cycie 
arrest in response to loss of microtubule 
function 


YDR214W 

Protein of unknown function 


MAD2 

Spindle-assembly checkpoint protein 


YNL218W 

Protein with similarity to E. coli DNA 
polymerase III gamma and tau sub units 


MAD2 

Spindle-assembly checkpoint protein 


MCM16 

Protein involved in chromosome segregation, 
plays a nonessential role that governs the 
kinetochore-microtubule mediated process of 
chromosome 
Segregation 


MCM22 

Protein required for maintenance of 
chromosomes and minichromosomes 


CYP2 

Cyclophilin (peptidylprolyl isomerase), ER or 


JSN1 

Benomyl dependent tubulin mutant, Protein 
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secreted isoform, plays a role in the stress 
response 



that when overexpressed can suppress the 
hyperstable microtubule phenotype of tub2- 



150 



SPC34 



JSN1 



Protein component of the spindle pole body 



Benomyl dependent tubulin mutant, Protein 
that when overexpressed can suppress the 
hyperstable microtubule phenotype of 



tub2-150 



YIL065C 

Protein of unknown function 



JSN1 



Benomyl dependent tubulin mutant. Protein 
that when overexpressed can suppress the 
hyperstable microtubule phenotype of tub2- 



150 



YLR392C 

Protein of unknown function 



JSN1 



1 150 



Benomyl dependent tubulin mutant, Protein 
that when overexpressed can suppress the 
hyperstable microtubule phenotype of tub2- 



As described above, in certain embodiments of these complexes contain the binding 
domains, of the polypeptides recited in Table 4, while other embodiments contain conservative 
variants of these polypeptides, or polypeptides which contain the polypeptides recited in Table 
4. 



Azoles are synthetic compounds that can be classified as imidazoles (ketoconazole, 
clotrimazole and miconazole) or triazoles (itraconizole and fluconazole). The antifungal 
activity of azole drugs result from their reduction in the biosynthesis of ergosterol, the main 
sterol in the cell membranes of fungi. Reduction of ergosterol alters the structure of the 

10 cytoplasmic membrane as well as the function of several membrane-bound enzymes (such as 
those involved in nutrient transport and chitin synthesis). The azole drugs reduce ergosterol 
synthesis by inhibiting the fungal cytochrome p450 enzymes, specifically they inhibit the 
sterol 14-alpha-demethylase, a microsomal cytochrome P450-dependent enzyme system, 
leading to a decrease in ergosterol and an accumulation of 14-alpha-methylsterols. There is 

15 some evidence that the primary target of the azoles is the heme protein, which cocatalyzes 

cytochrome P-450-dependent 14-alpha-dependent 14-aIpha-demethylation of lanosterol. One 
interaction containing a heme biosynthesis protein has been presently been identified (Table 
5). Disruption of this interaction could also lead to depletion of ergosterol and accumulation 
of sterol precursors, including 14-alpha-methylated sterols, forming a membrane with altered 

20 structure and function. Accordingly, in some embodiments, the invention provides a purified 
complex of the proteins recited in Table 5, below. 



(ii) 



Disruption of Ergosterol Biosynthesis 
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Table 5: Heme biosynthesis protein interaction identified 



SEDl 


HEM13 


Abundant cell surface glycoprotein that may 


Coproporphyrinogen III oxidase, oxygen- 


contribute to cell wall integrity and stress 


repressed, sixth step in heme biosynthetic 


resistance 


pathway 



Complexes containing one or more variants of these polypeptides are within the scope 
of the present invention, as are polypeptides having amino acid sequences which include the 
5 polypeptides recited in Table 5. 

(iii) Cell Wall Synthesis Inhibition 

Fungi share many biochemical targets with other eukaryotic cells. However, the 
fungal cell wall is a unique organelle and contains compoundsTsuch as mannan, chitin and 
glucans, that are unique to fungi. The cell wall is dynamic and essential to the viability of the 
10 fungi due to its roles in osmotic protection, transport of macromolecules, growth, conjugation 
and spore formation. Major disruption of the composition or organization of the cell wall 
deleteriously affects cell growth. A number of compounds have been discovered that inhibit 
the development of fungal cell walls. Two class of these antifungal drugs are echinocandins, 
which inhibit glucan synthesis, and nikkomycins, which inhibit chitin synthesis. 

15 Several interactions between proteins localized to the cell wall or enzymes responsible 

for production of cell wall components have presently been identified. Inhibiting any of these 
interactions could lead to a disruption of the cell wall, hence providing new means for 
inhibiting fungal viability. Accordingly, in certain embodiments, the present invention 
provides purified complexes of the proteins detailed in Table 6, below. 

20 Table 6; Cell wall-related protein interactions identified 



CDC11 

Septin, component of 10 nm filaments of 
mother-bud neck; involved in cytokinesis 


SPR28 

Septin-related protein expressed during 
sporulation 


YFR042W 

Protein of unknown function 


KRE6 

Glucan synthase subunit required for 
synthesis of beta-l,6-glucan, involved in cell 
wall beta-glucan assembly 


YDR482C 

Protein of unknown function 


SCW11 

Soluble cell wall protein 


SMI1 

Protein involved in (l,3)-beta-glucan 
synthesis, possibly through regulation of cell 
wall glucan and chitin synthesis; 
Chromatin binding protein 


BAS1 

Transcription factor regulating basal and 
induced activity of histidine and adenine 
biosynthesis genes 
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WSC3 

Protein required for maintenance of cell wall 
integrity and for the stress response 



PEX14 

Peroxisomal peripheral membrane protein 
(peroxin) involved in import of peroxisomal 
matrix proteins 



Embodiments of these complexes containing the binding domains or conservative 
variants of these polypeptides are within the scope of the present invention, as are 
polypeptides which contain the polypeptides recited in Table 6. 



5 Complexes Containing One or More Human Polypeptides 

The invention also provides purified complexes of two or more human polypeptides. 
In some embodiments, the interacting polypeptides are human orthologs of the interacting 
yeast polypeptides. Human orthologs according to the invention are set out in Table 7, below. 

Complexes of human ortholog binding domains, conservative variants, and 
10 polypeptides including the human orthologs recited in Table 7, are within the scope of the 
invention, as are labeled ortholog complexes and/or polypeptides. 
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The human polypeptides disclosed in Table 7 are related as orthologs to yeast 
polypeptides that interact to form complexes according to the invention. Table 7 reflects this 
relationship and specifies a yeast accession number for a given human ortholog. In particular, 
Table 7 includes in column 1 the yeast accession number for the yeast "bait" sequence 
5 corresponding to the indicated human ortholog. Columns 2-4 provide the accession number of 
the human ortholog, the name of the human ortholog, and a description of the human 
ortholog, respectively, of the yeast "bait sequence". Column 5 of Table 7 provides the yeast 
accession number of the yeast "prey" sequence. Columns 6-8 provide the accession number of 
the human ortholog, the name of the human otholog, and a description of the human ortholog, 
10 respectively, of the yeast "prey sequence". 

In certain embodiments, one of the ortholog polypeptides includes a "bait" polypeptide 
selected from the polypeptides recited in Table 7, column 2, and the other ortholog 
polypeptide includes a "prey" protein selected from the polypeptides recited in Table 7, 
column 6. The yeast orthologs of these proteins are set out in columns 1 and 4 of Table 7, 

1 5 respectively. In some embodiments the first and second polypeptides of the complex are the 
polypeptides enumerated in Table 7. In some embodiments a first polypeptide is a "bait" 
polypeptide and a second polypeptide is "target" polypeptide, while in other embodiments the 
first polypeptide is a "target" polypeptide and the second is a "bait" polypeptide. Conservative 
variants of either polypeptide which retain binding specificity are within the scope of the 

20 invention, as are labeled forms of the complexes, as described above. 

In other embodiments, the polypeptides are the binding domains of the "bait" and 
"prey" polypeptides listed in Table 7. A binding domain of a given first polypeptide may be 
any number of amino acids sufficient to specifically bind to, and complex with, the 
corresponding second polypeptide under conditions suitable for complex formation. A 
25 binding domain may be the minimal number of amino acids required to retain binding affinity, 
or may be a larger fragment or derivative of the polypeptides listed in Table 7, columns 2 and 
6. 

In certain embodiments, the "bait" polypeptides of the ortholog complex are 
polypeptides categorized, for example, as a "Metabolism" protein in the MIPS database. In 
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some embodiments, the "prey" protein of the complex is also a "Metabolism" protein, while in 
other embodiments the "prey" protein is, for example, an "Unclassified" protein (see Table 7). 
Other exemplary MIPS categories include, e.g., "Cell Growth/Cell Division/DNA Synthesis" 
proteins (see Table 2). 

5 In a further aspect, the invention provides chimeric polypeptide complex that includes 

at least one yeast polypeptide and at least one human ortholog of the corresponding interacting 
yeast polypeptide. In one embodiment, there is provided a purified chimeric complex 
including a yeast "bait" polypeptide selected from the polypeptides recited in Table 7, column 
1 and a human ortholog of the corresponding yeast "prey" polypeptide; the human ortholog is 
10 selected from the polypeptides recited in Table 7, column 6 (while the corresponding yeast 
"prey" proteins are recited in column 5). For example, with reference to Table 7, first row, in 
one embodiment, a chimeric protein containing YAL032C and PI 61 18 is provided (PI 61 18 is 
the human ortholog of corresponding yeast "prey" protein YLR345W). 

In other embodiments, the complex contains a human ortholog of a yeast "bait" 
15 protein and a yeast "prey" protein. The yeast "prey" protein is selected from the polypeptides 
recited in Table 7, column 5, and the human ortholog of the corresponding yeast "bait" protein 
is selected from the polypeptides recited in Table 7, column 2 (while the corresponding yeast 
"bait" proteins themselves are recited in column 1). For example, with reference to Table 7, 
first row, in one embodiment, a chimeric protein containing Q 13573 and YLR345W is 
20 provided (Q13573 is the human ortholog of corresponding yeast "bait" protein YAL032C). 

In certain embodiments the first and second polypeptides of the chimeric complex are 
the polypeptides recited in Table 7, columns 1 and 6, or columns 2 and 5, respectively, while 
in other embodiments, the polypeptides of the chimeric complex contain the polypeptides 
recited in Table 7. Conservative variants of either polypeptide which retain binding specificity 
25 are within the scope of the invention, as are labeled forms of the chimeric complexes, and 
chimeric complexes of binding domains, as described above. 

Chimeric Polypeptides, DNA, Vectors and Recombinant Cells 

In a further aspect, the invention provides a chimeric polypeptide that includes 

sequences of two interacting proteins according to the invention. The interacting proteins can 

30 be, e.g., the interacting protein pairs disclosed in Tables 3-7, herein. Also included are 

chimeric polypeptides including multimers, i.e., sequences from two or more pairs of 

interacting proteins. An example of such a chimeric polypeptide is a polypeptide that includes 
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amino acid sequences from ProPairla and lb, and from ProPair 2a and 2b. The chimeric 
polypeptide includes a region of a first protein covalently linked, e.g. via peptide bond, to a 
region of a second protein. In certain embodiments, the second protein is a species ortholog of 
the first protein. In some embodiments, the chimeric polypeptide contains regions of first and 
second proteins from yeast, where the proteins are selected from the "bait" and corresponding 
"prey" proteins recited in Table 3, columns 1 and 4, respectively. In other embodiments, the 
chimeric polypeptide contains regions of first and second human ortholog proteins, where the 
proteins are selected from the "bait" and corresponding "prey" proteins recited in Table 7, 
columns 2 and 6, respectively (the yeast orthologs of these proteins are recited in columns 1 
and 5, respectively). In still other embodiments, the chimeric polypeptide contains regions of 
a first protein from yeast, and a second human ortholog protein, where the yeast proteins are 
selected from the "bait" and corresponding "prey" proteins recited in Table 7, columns 1 and 
5, respectively, while the human ortholog proteins are selected from the "bait" and 
corresponding "prey" proteins recited in Table 7, columns 2 and 6, respectively. 

In some embodiments, the chimeric polypeptide(s) of the complex include(s) six or 
more amino acids of a first protein covalently linked to six or more amino acids of a second 
protein. In other embodiments, the chimeric polypeptide includes at least one binding domain 
of a first or second protein. 

Preferably, the chimeric polypeptide includes a region of amino acids of the first 
polypeptide able to bind to a second polypeptide. Alternatively, or in addition, the chimeric 
polypeptide includes a region of amino acids of the second polypeptide able to bind to the first 
polypeptide. 

Nucleic acid encoding the chimeric polypeptide, as well as vectors and cells containing 
these nucleic acids, are within the scope of the present invention. The chimeric polypeptides 
can be constructed by expressing nucleic acids encoding chimeric polypeptides using 
recombinant methods, described above, then recovering the chimeric polypeptides, or by 
chemically synthesizing the chimeric polypeptides. Host-vector systems that can be used to 
express chimeric polypeptides include, e.g.: (j) mammalian cell systems which are infected 
with vaccinia virus, adenovirus; («) insect cell systems infected with baculovirus; (Hi) yeast 
containing yeast vectors or (zv) bacteria transformed with bacteriophage, DNA, plasmid DNA, 
or cosmid DNA. Depending upon the host-vector system utilized, any one of a number of 
suitable transcription and translation elements may be used. 
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The expression of the specific proteins may be controlled by any promoter/enhancer 
known in the art including, e.g. : (0 the SV40 early promoter (see e.g., Bernoist & Chambon, 
Nature 290: 304-310 (1981)); (ii) the promoter contained within the 3'-terminus long terminal 
repeat of Rous Sarcoma Virus (see e.g., Yamamoto, et al. Cell 22: (1980)); (Hi) the 
Herpesvirus thymidine kinase promoter (see e.g.. Wagner, et al, Proc. Natl. Acad. Sci. USA 
78: 1441-1445 (1981)); (tv) the regulatory sequences of the metallothionein gene (see e.g., 
Brinster, et al., Nature 296: 39-42 (1982)); (v) prokaryotic expression vectors such as the p- 
lactamase promoter (see e.g., Villa-Kamaroff, et al., Proc. Natl. Acad. Sci. USA 75: 3727- 
373 1 ( 1 978)); (vi) the tac promoter (see e.g.. DeBoer, et al., Proc. Natl. Acad. Sci. USA 80: 
21-25 (1983)). 

Plant promoter/enhancer sequences within plant expression vectors may also be 
utilized including, e.g.,: (i) the nopaline synthetase promoter (see e.g., Herrar-Estrella, et al.. 
Nature 303: 209-213 (1984)); (ii) the cauliflower mosaic virus 35S RNA promoter (see e.g., 
Garder, et al.. Nuc. Acids Res. 9: 2871 (1981)) and (Hi) the promoter of the photosynthetic 
enzyme ribulose bisphosphate carboxylase (see e.g., Herrera-Estrella, et al., Nature 310: 1 15- 
120 (1984)). 

Promoter/enhancer elements from yeast and other fungi (e.g., the Gal4 promoter, the 
alcohol dehydrogenase promoter, the phosphoglycerol kinase promoter, the alkaline 
phosphatase promoter), as well as the following animal transcriptional control regions, which 
possess tissue specificity and have been used in transgenic animals, may be utilized in the 
production of proteins of the present invention. 

Other animal transcriptional control sequences derived from animals include, e.g.,: (/) 
the insulin gene control region active within pancreatic p-cells (see e.g., Hanahan, et al.. 
Nature 315: 1 15-122 (1985)); (ii) the immunoglobulin gene control region active within 
lymphoid cells (see e.g., Grosschedl, et al, Cell 38: 647-658 (1984)); (Hi) the albumin gene 
control region active within liver (see e.g., Pinckert, et al, Genes and Devel. 1: 268-276 
(1987)); (iv) the myelin basic protein gene control region active within brain oligodendrocyte 
cells (see e.g., Readhead, et al, Cell 48: 703-712 (1987)); and (v) the gonadotrophin-releasing 
hormone gene control region active within the hypothalamus (see e.g., Mason, et al, Science 
234: 1372-1378 (1986)). 

The vector may include a promoter operably-linked to nucleic acid sequences which 

encode a chimeric polypeptide, one or more origins of replication, and optionally, one or more 

selectable markers (e.g., an antibiotic resistance gene). A host cell strain may be selected 
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which modulates the expression of chimeric sequences, or modifies/processes the expressed 
proteins in a desired manner. Moreover, different host cells possess characteristic and specific 
mechanisms for the translational and post-translational processing and modification (e.g., 
glycosylation, phosphorylation, and the like) of expressed proteins. Appropriate cell lines or 
5 host systems may thus be chosen to ensure the desired modification and processing of the 
foreign protein is achieved. For example, protein expression within a bacterial system can be 
used to produce an unglycosylated core protein; whereas expression within mammalian cells 
ensures "native" glycosylation of a heterologous protein. 

Antibodies Specific for Polypeptide Complexes 

1 0 The invention further provides antibodies and antibody fragments (such as Fab or 

(Fab)2 fragments) that bind specifically to the complexes described herein. By "specifically 
binds" is meant an antibody that recognizes and binds to a particular polypeptide complex of 
the invention, but which does not substantially recognize or bind to other molecules in a 
sample, or to any of the polypeptides of the complex when those polypeptides are not 

15 complexed. 

For example, a purified complex, or a portion, variant, or fragment thereof, can be used 
as an immunogen to generate antibodies that specifically bind the complex using standard 
techniques for polyclonal and monoclonal antibody preparation. 

A full-length polypeptide complex can be used, if desired. Alternatively, the invention 
20 provides antigenic fragments of polypeptide complexes for use as immunogens. In some 

embodiments, the antigenic complex fragment includes at least 6, 8, 10, 15, 20, or 30 or more 
amino acid residues of a polypeptide. In one embodiment, epitopes encompassed by the 
antigenic peptide include the binding domains of the polypeptides, or are located on the 
surface of the protein, e.g., hydrophilic regions. 

25 If desired, peptides containing antigenic regions can be selected using hydropathy plots 

showing regions of hydrophilicity and hydrophobicity. These plots may be generated by any 
method well known in the art, including, for example, the Kyte Doolittle or the Hopp Woods 
methods, either with or without Fourier transformation. See, e.g., Hopp and Woods, Proc. 
Nat. Acad. Sci. USA 75:3824-3828 (1981); Kyte and Doolittle, J. Mol Biol. i57:105-142 

30 (1982). 
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The term "antibody" as used herein refers to immunoglobulin molecules and 
immunologically active portions of immunoglobulin molecules, i.e., molecules that contain an 
antigen binding site that specifically binds (immunoreacts with) an antigen, such as a 
polypeptide complex. Such antibodies include, e.g.,polyclonal, monoclonal, chimeric, single 
5 chain, Fab and F(ab')2 fragments, and an Fab expression library. In specific embodiments, 
antibodies to human ortholog complexes. 

Various procedures known within the art may be used for the production of polyclonal 
or monoclonal antibodies. For example, for the production of polyclonal antibodies, various 
suitable host animals (e.g., rabbit, goat, mouse or other mammal) may be immunized by 

10 injection with the native protein, or a synthetic variant thereof, or a derivative of the foregoing. 
An appropriate immunogenic preparation can contain, for example, recombinantly expressed 
polypeptide complex. Alternatively, the immunogenic polypeptides or complex may be 
chemically synthesized, as discussed above. The preparation can further include an adjuvant. 
Various adjuvants used to increase the immunological response include, e.g., Freund f s 

15 (complete and incomplete), mineral gels (e.g., aluminum hydroxide), surface active substances 
(e.g., lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, dinitrophenol, etc.), 
human adjuvants such as Bacille Calmette-Guerin and Corynebacterium parvum, or similar 
immunostimulatory agents. If desired, the antibody molecules directed against complex can 
be isolated from the mammal (e.g., from the blood) and further purified by well known 

20 techniques, such as protein A chromatography to obtain the IgG fraction. 

The term "monoclonal antibody" or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one species of an antigen 
binding site capable of immunoreacting with a particular epitope of a polypeptide complex. A 
monoclonal antibody composition thus typically displays a single binding affinity for a 

25 particular protein with which it immunoreacts. For preparation of monoclonal antibodies 
directed towards a particular complex, or polypeptide, any technique that provides for the 
production of antibody molecules by continuous cell line culture may be utilized. Such 
techniques include, e.g., the hybridoma technique (see Kohler & Milstein, Nature 256: 
495-497 (1975)); the trioma technique; the human B-cell hybridoma technique (see Kozbor, et 

30 al, Immunol Today 4: 72 (1983)); and the EBV hybridoma technique to produce human 

monoclonal antibodies (see Cole, et al., In: Monoclonal Antibodies and Cancer Therapy, Alan 
R. Liss, Inc., (1985) pp. 77-96). If desired, human monoclonal antibodies may be prepared by 
using human hybridomas (see Cote, et al., Proc. Natl. Acad, Sci. USA 80: 2026-2030 (1983)) 
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or by transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al. In: 
Monoclonal Antibodies and Cancer Therapy, supra). 

Methods can be adapted for the construction of F ab expression libraries (see e.g., Huse, 
et ai. Science 246: 1275-1281 (1989)) to allow rapid and effective identification of 
monoclonal F ab fragments with the desired specificity for the desired protein or derivatives, 
fragments, analogs or homologs thereof. Non-human antibodies can be "humanized" by 
techniques well known in the art. See e.g., U.S. Patent No. 5,225,539. Antibody fragments 
that contain the idiotypes to a polypeptide or polypeptide complex may be produced by 
techniques known in the art including, e.g.: (i) an F (ab . )2 fragment produced by pepsin digestion 
of an antibody molecule; (if) an F ab fragment generated by reducing the disulfide bridges of an 
F (ab ->2 fragment; (Hi) an F ab fragment generated by the treatment of the antibody molecule with 
papain and a reducing agent and (iv) F v fragments. 

Chimeric and humanized monoclonal antibodies against the polypeptide complexes, or 
polypeptides, described herein are also within the scope of the invention, and can be produced 
by recombinant DNA techniques known in the art, for example using methods described in 
PCT International Application No. PCT/US 86/02269; European Patent Application No. 
184,187; European Patent Application No. 171,496; European Patent Application No. 
173,494; PCT International Publication No. WO 86/01533; U.S. Pat. No. 4,816,567; European 
Patent Application No. 125,023; Better et al, Science 240: 1041-1043 (1988); Liu et aL, Proc. 
Nat. Acad. Sci. USA 84: 3439-3443 (1987); Liu et al., J. Immunol. 139: 3521-3526 (1987); 
Sun et al., Proc. Nat. Acad. Sci. USA 84: 214-218 (1987); Nishimura et aL, Cancer Res. 47: 
999-1005 (1987); Wood et aL, Nature 314: 446-449 (1985); Shaw et al., J. Natl. Cancer Inst. 
80: 1553-1559 (1988); Morrison, Science 229: 1202-1207 (1985); Oi et al., BioTechniques 4: 
214 (1986); U.S. Pat. No. 5,225,539; Jones et aL, Nature 321: 552-525 (1986); Verhoeyan et 
aL, Science 239: 1534 (1988); and Beidler et aL, J. Immunol. 141: 4053-4060 (1988). 

Methods for the screening of antibodies that possess the desired specificity include, 
e.g., enzyme-linked immunosorbent assay (ELISA) and other immunologically-mediated 
techniques known within the art. For example, selection of antibodies that are specific to a 
particular domain of a polypeptide complex is facilitated by generation of hybridomas that 
bind to the complex, or fragment thereof, possessing such a domain. 

In certain embodiments of the invention, antibodies specific for the polypeptide 

complexes described herein may be used in various methods, such as detection of complex, 

and identification of agents which disrupt complexes. These methods are described in more 
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detail, below. Detection can be facilitated by coupling {i.e., physically linking) the antibody to 
a detectable substance. Examples of detectable substances include various enzymes, 
prosthetic groups, fluorescent materials, luminescent materials, bioluminescent materials, and 
radioactive materials. Examples of suitable enzymes include horseradish peroxidase, alkaline 
5 phosphatase, P-galactosidase, or acetylcholinesterase; examples of suitable prosthetic group 
complexes include streptavidin/biotin and avidin/biotin; examples of suitable fluorescent 
materials include umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine, 
dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example of a 
luminescent material includes luminol; examples of bioluminescent materials include 
10 luciferase, luciferin, and aequorin, and examples of suitable radioactive material include 125 I, 
m I, 35 Sor 3 H. 

Polypeptide complex-specific, or polypeptide-specific antibodies, can also be used to 
isolate complexes using standard techniques, such as affinity chromatography or 
immunoprecipitation. Thus, the antibodies disclosed herein can facilitate the purification of 
15 specific polypeptide complexes from cells, as well as recombinantly produced complexes 
expressed in host cells. 

Kits 

In a specific embodiment, the invention provides kits containing a reagent, for 
example, an antibody described above, which can specifically detect a polypeptide complex, 

20 or a constituent polypeptide, described herein. Such kits can contain, for example, reaction 
vessels, reagents for detecting complex in sample, and reagents for development of detected 
complex, e.g. a secondary antibody coupled to a detectable marker. The label incorporated 
into the anti- complex, or anti -polypeptide antibody may include, e.g., a chemiluminescent, 
enzymatic, fluorescent, colorimetric or radioactive moiety. Kits of the present invention may 

25 be employed in diagnostic and/or clinical screening assays. 

Pharmaceutical Compositions 

The invention further provides pharmaceutical compositions of purified complexes 
suitable for administration to a subject, most preferably, a human, in the treatment of disorders 
involving altered levels of such complexes. Such preparations include a therapeutically- 
30 effective amount of a complex, and a pharmaceutically acceptable carrier. As utilized herein, 
the term "pharmaceutically acceptable" means approved by a regulatory agency of the Federal 
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or a state government or listed in the U.S. Pharmacopoeia or other generally recognized 
pharmacopoeia for use in animals and, more particularly, in humans. The term "carrier" refers 
to a diluent, adjuvant, excipient, or vehicle with which the therapeutic is administered and 
includes, but is not limited to such sterile liquids as water and oils. 

The therapeutic amount of a complex which will be effective in the treatment of a 
particular disorder or condition will depend on the nature of the disorder or condition, and may 
be determined by standard clinical techniques by those of average skill within the art. In 
addition, in vitro assays may optionally be employed to help identify optimal dosage ranges. 
The precise dose to be employed in the formulation will also depend on the route of 
administration, and the overall seriousness of the disease or disorder, and should be decided 
according to the judgment of the practitioner and each patient's circumstances. //However, 
suitable dosage ranges for intravenous administration of the complexes of the present 
invention are generally about 20-500 micrograms (ng) of active compound per kilogram (Kg) 
body weight. Suitable dosage ranges for intranasal administration are generally about 0.01 
pg/kg body weight to 1 mg/kg body weight. Effective doses may be extrapolated from dose- 
response curves derived from in vitro or animal model test systems. Suppositories generally 
contain active ingredient in the range of 0.5% to 10% by weight; oral formulations preferably 
contain 10% to 95% active ingredient. 

Various delivery systems are known and can be used to administer a pharmaceutical 
preparation of a complex of the invention including, e.g.: (/) encapsulation in liposomes, 
microparticles, microcapsules; («) recombinant cells capable of expressing the polypeptides of 
the complex; (iii) receptor-mediated endocytosis (see, e.g., Wu et ai, J. Biol. Chem. 262: 
4429-4432 (1987)); (iv) construction of a nucleic acid encoding the polypeptides of the 
complex as part of a retroviral or other vector, and the like. 

Methods of administration include, e.g., intradermal, intramuscular, intraperitoneal, 
intravenous, subcutaneous, intranasal, epidural, and oral routes. The pharmaceutical 
preparations of the present invention may be administered by any convenient route, for 
example by infusion or bolus injection, by absorption through epithelial or mucocutaneous 
linings (e.g.. oral mucosa, rectal and intestinal mucosa, etc.) and may be administered together 
with other biologically-active agents. Administration can be systemic or local. In addition, it 
may be advantageous to administer the pharmaceutical preparation into the central nervous 
system by any suitable route, including intraventricular and intrathecal injection. 
Intraventricular injection may be facilitated by an intraventricular catheter attached to a 
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reservoir (e.g., an Ommaya reservoir). Pulmonary administration may also be employed by 
use of an inhaler or nebulizer, and formulation with an aerosolizing agent. It may also be 
desirable to administer the pharmaceutical preparation locally to the area in need of treatment; 
this may be achieved by, for example, and not by way of limitation, local infusion during 
5 surgery, topical application, by injection, by means of a catheter, by means of a suppository, or 
by means of an implant. In a specific embodiment, administration may be by direct injection 
at the site (or former site) of a malignant tumor or neoplastic or pre-neoplastic tissue. 

Alternatively, pharmaceutical preparations of the invention may be delivered in a 
vesicle, in particular a liposome, (see, e.g., Langer, Science 249:1 527-1533 (1990)) or via a 

10 controlled release system including, e.g., a delivery pump (see, e.g., Saudek, et al, New Engl. 
J. Med. 321: 574 (1989) and a semi-permeable polymeric material (see; e.g., Howard, et al., J. 
Neurosurg. 71: 105 (1989)). Additionally, the controlled release system can be placed in 
proximity of the therapeutic target (e.g., the brain), thus requiring only a fraction of the 
systemic dose. See, e.g., Goodson, In: Medical Applications of Controlled Release, 1984 

1 5 (CRC Press, Bocca Raton, FL). 

Screening, Diagnostic, and Therapeutic Methods 

The invention further provides methods of identifying an agent which modulate 
formation or stability a polypeptide complex described herein. By modulate is meant to 
20 increase or decrease the rate at which the complex is assembled or dissembled, or to increase 
or decrease the stability of an assembled complex. Thus, an agent can be tested for its ability 
to disrupt a complex, or to promote formation or stability of a complex. 

In one embodiment, the invention provides a method of identifying an agent that 
promotes disruption of a complex. The method includes providing a polypeptide complex, 

25 contacting the complex with a test agent, and detecting the presence of a polypeptide displaced 
from the complex. The presence of displaced polypeptide indicates the disruption of the 
complex by the agent. In some embodiments, the complex is a human ortholog complex, as 
described above, which includes "bait" and "prey" proteins selected from those recited in 
Table 7. In other embodiments, the complex contains at least one microtubule or 

30 microtubule-associated protein, as described above, and is selected from the complexes recited 

in Table 4. In other embodiments, the complex contains at least one heme biosynthesis 

protein, as described above, and is the complex recited in Table 5. In yet another embodiment, 

the complex contains at least one cell wall or cell wall-synthesis protein, as described above, 
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and is selected from the complexes recited in Table 6. Agents which disrupt complexes of the 
invention may present novel modulators of cell processes and pathways in which the 
complexes participate. For example, agents which disrupt complexes involving microtubule 
proteins may be selected as potential anti-fungal therapeutics. 

5 Any compound or other molecule (or mixture or aggregate thereof) can be used as a 

test agent. In some embodiments, the agent can be a small peptide, or other small molecule 
produced by e.g., combinatorial synthetic methods known in the art. Disruption of the 
complex by the test agent, e.g. binding of the agent to the complex, can be determined using 
art recognized methods, e.g., detection of polypeptide using polypeptide-specific antibodies, as 
10 described above. Bound agents can alternatively be identified by comparing the relative 

electrophoretic mobility of complexes exposed to the test agent to the mobility of complexes 
that have not been exposed to the test agent. 

Agents identified in the screening assays can be further tested for their ability to alter 
and/or modulate cellular functions, particularly those functions in which the complex has been 
15 implicated. These functions include, e.g., control of cell-cycle progression; regulation of 
transcription; control of intracellular signal transduction, etc., as described in detail above. 

In another embodiment, the invention provides methods for inhibiting the interaction 
of a polypeptide with a ligand, by contacting a complex of the protein and the ligand with an 
agent that disrupts the complex, as described above. In certain embodiments, the polypeptides 
20 are microtubule or microtubule-associated proteins, heme biosynthesis proteins, or cell wall or 
cell wall-synthesis proteins. In certain embodiments, the ligand is an interacting polypeptide, 
and the polypeptide and ligands are selected from those recited in Tables 4-6. Inhibition of 
complex formation allows for modulation of cellular functions and pathways in which the 
targeted complexes participate. 

25 ln another embodiment, the invention provides a method for identifying a polypeptide 

complex in a subject. The method includes the steps of providing a biological sample from 
the subject, detecting, if present, the level of polypeptide complex. In some embodiments, the 
complex includes a first polypeptide (a "bait" polypeptide) selected from the polypeptides 
recited in Table 7, column 2, and a second polypeptide ("prey" polypeptide) selected from the 

30 polypeptides recited in Table 7, column 6. Any suitable biological sample potentially 

containing the complex may be employed, e.g. blood, urine, cerebral-spinal fluid, plasma, etc. 
Complexes may be detected by, e.g., using complex-specific antibodies as described above. 
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The method provides for diagnostic screening, including in the clinical setting, using, e.g., the 
kits described above. 

In still another embodiment, the present invention provides methods for detecting a 
polypeptide in a biological sample, by providing a biological sample containing the 
5 polypeptide, contacting the sample with a corresponding polypeptide to form a complex under 
suitable conditions, and detecting the presence of the complex. A complex will form if the 
sample does, indeed, contain the first polypeptide. In some embodiments, the polypeptide 
being detecting is a "prey" protein selected from the polypeptides recited in Table 7, column 6, 
and is detected by complexing with the corresponding "bait*' protein recited in Table 7, 
10 column 2. Conversely, in other embodiments the polypeptide being detected is the "bait" 

protein. Alternatively, a yeast "bait" or "prey" ortholog may be employed to form a chimeric 
complex with the polypeptide in the biological sample. 

In still another embodiment, the invention provides methods for removing a first 
polypeptide from a biological sample by contacting the biological sample with the 
1 5 corresponding second peptide to form a complex under conditions suitable for such formation. 
The complex is then removed from the sample, effectively removing the first polypeptide. As 
with the methods of detecting polypeptide described above, the polypeptide being removed 
may be either a "bait" or "prey" protein, and the second corresponding polypeptide used to 
remove it may be either a yeast or human ortholog polypeptide. 

20 Methods of determining altered expression of a polypeptide in a subject, e.g. for 

diagnostic purposes, are also provided by the invention. Altered expression of proteins 
involved in cell processes and pathways can lead to deleterious effects in the subject. Altered 
expression of a polypeptide in a given pathway leads to altered formation of complexes which 
include the polypeptide, hence providing a means for indirect detection of the polypeptide 

25 level. The method involves providing a biological sample from a subject, measuring the level 
of a polypeptide complex of the invention in the sample, and comparing the level to the level 
of complex in a reference sample having known polypeptide expression. A higher or lower 
complex level in the sample versus the reference indicates altered expression of either of the 
polypeptides that forms the complex. The detection of altered expression of a polypeptide can 

30 be use to diagnose a given disease state, and or used to identify a subject with a predisposition 
for a disease state. Any suitable reference sample may be employed, but preferably the test 
sample and the reference sample are derived from the same medium, e.g. both are urine, etc. 
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The reference sample should be suitably representative of the level polypeptide expressed in a 
control population. 

In a certain embodiment, the polypeptide complex contains a "bait" polypeptide 
selected from the polypeptides recited in Table 7, column 2, and a "prey" polypeptide selected 
5 from the polypeptides recited in Table 7, column 6. 

The invention further provides methods for treating or preventing a disease or disorder 
involving altered levels of a polypeptide complex, or polypeptide, disclosed herein, by 
administering to a subject a therapeutically-effective amount of at least one molecule that 
modulates the function of the complex. As discussed above, altered levels of polypeptide. 
10 complexes described herein may be implicated in disease states resulting from a deviation in 
normal function of the pathway in which a complex is implicated. For example, altered levels 
of the observed complex between YGROlOWp and YLR328Wp may be implicated in 
disruptions in arginine metabolism, leading to retinal atrophy, for example. In subjects with a 
deleteriously high level of complex, modulation may consist, for example, by administering an 
1 5 agent which disrupts the complex, or an agent which does not disrupt, but down-regulates, the 
functional activity of the complex. Alternatively, modulation in subjects with a deleteriously 
low level of complex may be achieved by pharmaceutical administration of complex, 
constituent polypeptide, or an agent which up-regulates the functional activity of complex. 
Pharmaceutical preparations suitable for administration of complex are described above. 
20 In one embodiment, a disease or disorder involving altered levels of a polypeptide 

selected from the polypeptides recited in Table 7, column 2 or the corresponding polypeptides 
in column 4, is treated by administering a molecule that modulates the function of the 
polypeptide. In certain embodiments, the modulating molecule is the corresponding 
polypeptide, e.g. administering a "prey" protein corresponding to a "bait" protein modulates 
25 the latter by forming a complex with it. 

The details of one or more embodiments of the invention are set forth in the description 
above. Although any methods and materials similar or equivalent to those described herein can 
be used in the practice of the present invention, the preferred methods and materials are now 
described. For example, additional interactions can be identified using other two-hybrid 
30 systems (i. e. using a LexA binding domain fusion or HIS3 as a reporter gene), including 
variables such as different protein domains or genomic activation domain libraries. Other 
features, objects, and advantages of the invention will be apparent from the description and 
from the claims. 
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The following examples are presented in order to more fully illustrate the preferred 
embodiments of the invention. These examples should in no way be construed as limiting the 
scope of the invention, as defined by the appended claims. 

5 Example 1 — Cloning of S. Cerevisiae Open-Reading Frames 

6144 potential yeast open-reading frames (ORFs) have been previously described. See 
Goffeau et ai, supra. These ORFs were amplified by PCR as full-length fragments, and each 
fragment was fused to sequences encoding the Gal4 DNA binding domain and the Gal4 
activation domain by gap-repair cloning into the vectors pOBD2 and pOAD. PCR amplified 

1 0 products of the 6144 yeast ORFs were made by amplification of yeast cDNA using 70 
oligonucleotide primers to allow recombination with centromeric plasmids pOBD2 and 
pOAD. See Hudson et aL, Genome Res 7: 1 169 (1997). The yeast strains used were YULH 
{MATa ura3-52 trpl lys2 his3 leu2 gal4 gal80 GAL1-URA3 GALl-LacZ) for the Gal4 binding 
domain fusion in pOBD2 and N106r {MATa ura3-52 his 3 ade2 trpl leu2 gal4 gal80 cyh2 

15 lys2::GALl-HIS3 ura3::GALl-LacZ) for the Gal4 AD fusion in pOAD. Yeast transformations 
were performed in a 96-well format using the lithium acetate procedure. See Ito et al. 9 J. 
BacterioL 153: 163 (1983). Five \\\ from individual transformations were grown on selective 
media lacking leucine (Sc-Leu) or tryptophan (Sc-Trp) for two days and grown at 30°C. 
Patches of transformants were manually transferred into individual wells on micro-assay 

20 plates, to generate 64 barcoded 96-well plates for further use. 

Of the 6144 ORFs, 5345 (87%) were successfully cloned into both plasmids (Table 1). 
Transformants from the Gal4 activation domain array were pooled to form an activation 
domain library. As yeast strains of opposite mating type were used to generate the two arrays, 
each binding domain fusion transformant was mated in duplicate to the activation domain 

25 library, and diploid cells that expressed interacting pairs were selected. Mating reactions were 
performed on 96-well filter plates (Millipore MAHV S45) by mixing 10 7 MATa cells (Gal4 
binding domain fusion) with 5x1 0 6 MATa cells (activation domain library) from liquid 
cultures in complete media (YPAD). After filtration, the 96-well filter plates were incubated 
overnight at 30°C on rectangular YPAD solid media plates. Cells were collected from each 

30 filter with sterile water and the diploids containing potential interactors were selected on 
media lacking uracil and simultaneously screened by the addition of X-gal by incubating 4 
days at 30°C. Each mating generated 5x1 0 5 to 10 6 diploids per well, and was performed in 
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duplicate to insure the reproducibility of the results. Up to 12 blue colonies were picked per 
mating and submitted for PCR and sequencing. A total of 8676 blue colonies were picked 
from the screen, 6909 (80%) passed PCR, sequencing, vector trimming, and annotation quality 
control, and 6215 (72%) passed interaction quality control. 

5 To conduct transformation and mating reactions on such a large scale in a timely 

fashion, 96-well assay plates and a semi -automated Zymark® work station were used 
throughout the cloning and screening procedures. Sample handling and manipulation during 
the screens were tracked by computer, and data analysis was carried out using web-based 
software developed at CuraGen (GeneScape®). The final product of the screening process 
10 was a collection of 96-well plates of diploid clones. The activation domain fusion plasmids 
were sequenced to identify the yeast ORF. The resulting sequences were compared to the 
yeast sequence database using Blast2. See Altschul et al. y J. Mol. Biol. 215: 403 (1990). 
Using these results, a list of interactors was obtained, as discussed above {see Table 3). 

Results from this screen were also compared with a compilation of previously 
1 5 described interactions. Thirty-one protein pairs identified in the present screen were 
previously reported as two-hybrid interactions, and an additional 18 pairs confirmed 
interactions previously identified by biochemical assays (co-immunoprecipitation, 
copurification, affinity column). See MIPS Yeast Genome Database (MYGD) Functional 
Catalogue, supra.; Mewes et aL, supra.; YPD™ information available at 
20 www.proteome.com/YPDhome.html . Thus, 49 out of the 692 interactions identified in this 
screen overlap the approximately 700 interactions in S. cerevisiae reported in the literature. 
See id. 

The limited overlap between the results described herein and the literature (7%) can be 
attributed to specifics of the screen: the exclusive use of full-length proteins as both binding 
25 and activation domain fusions and the version of the two-hybrid system used, which includes 
Gal4 as the binding domain fusion protein, centromeric plasmids, and a stringent reporter gene 
(URA3). Each of these components can affect the sensitivity of the assay. See Legrain et al. 9 
Nucl. Acid. Res. 22: 3241 (1994). 
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Claims 

WE CLAIM: 

5 1. A purified complex comprising a first polypeptide and a second polypeptide, wherein 
said first polypeptide comprises an amino acid sequence of a polypeptide selected from 
the group consisting of the polypeptides recited in Table 3, column 1, and wherein said second 
polypeptide comprises an amino acid sequence of the corresponding polypeptide recited in 
Table 3, column 5; or 

10 said first polypeptide comprises an amino acid sequence of a polypeptide selected from 

the group consisting of the polypeptides recited in Table 7, column 2, and wherein said second 
polypeptide comprises the amino acid sequence of the corresponding polypeptide recited in 
Table 7, column 6; or 

said first and second polypeptide comprise the amino acid sequences of a first 

15 polypep tide-second polypeptide selected from the group consisting of APG7-AUT7, 

DUOl-BIMl, BUB3-MAD3, KAR4-MUM2, CLN3-MAD3, EBS1-MAD2, MSB2-MAD2, 
MSB2-MAD3, NUP157-MAD2, SAP4-MAD2, SAP4-MAD3, SIN4-MAD2, SIN4-MAD3, 
YDR214W-MAD2, YNL2 1 8 W-MAD2, MCM 1 6-MCM22, CYP2-JSN1, SPC34-JSN1, 
YIL065C-JSN1, YLR392C-JSN1, SED1-HEM13, CDC11-SPR28, YFR042W-KRE6, 

20 YDR482C-SCW1 1, SMI1-BAS1, and WSC3-PEX14. 

2. The complex of claim 1 , wherein said first polypeptide is selected from the group 
consisting of the polypeptides recited in Table 3, column 1, and wherein said second 
polypeptide is the corresponding polypeptide recited in Table 3, column 5. 

25 

3. The complex of claim 1, wherein said first polypeptide is labeled. 

4. The complex of claim 1, wherein said second polypeptide is labeled. 

30 5. The complex of claim 3, wherein said second polypeptide is labeled. 

6. The complex of claim 1, wherein said first polypeptide is selected from the group of 
polypeptides recited in Table 3, column 1, which are denoted as ProPair la- 128a, and wherein 
said second polypeptide is the corresponding polypeptide selected from the group consisting 
35 of the polypeptides recited in Table 3, column 5, which are denoted as ProPair lb-128b. 
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7. The complex of claim 1, wherein said first polypeptide is selected from the group of 
polypeptides recited in Table 3, column I, which are denoted as ProPair 129a- 140a, and 
wherein said second polypeptide is the corresponding polypeptide selected from the group 

5 consisting of the polypeptides recited in Table 3, column 5, which are denoted as ProPair 
129b- 140b. 

8. The complex of claim 1, wherein said first polypeptide is selected from the group of 
polypeptides recited in Table 3, column 1, which are denoted as ProPair 141a-144a, and 

10 wherein said second polypeptide is the corresponding polypeptide selected from the group 
consisting of the polypeptides recited in Table 3, column 5, which are denoted as ProPair 
141b-141b. 

9. The complex of claim 1, wherein said first polypeptide is selected from the group of 
15 polypeptides recited in Table 3, column 1, which are denoted as ProPair 145a-154a, and 

wherein said second polypeptide is the corresponding polypeptide selected from the group 
consisting of the polypeptides recited in Table 3, column 5, which are denoted as ProPair 
145b- 154b. 

20 10. The complex of claim 1, wherein said first polypeptide is selected from the group of 
polypeptides recited in Table 3, column 1, which are denoted as ProPair 155a- 170a, and 
wherein said second polypeptide is the corresponding polypeptide selected from the group 
consisting of the polypeptides recited in Table 3, column 5, which are denoted as ProPair 
155b-170b. 

25 

1 1 . The complex of claim 1, wherein said first polypeptide is selected from the group of 
polypeptides recited in Table 3, column 1, which are denoted as ProPair 171a-177a, and 
wherein said second polypeptide is the corresponding polypeptide selected from the group 
consisting of the polypeptides recited in Table 3, column 5, which are denoted as ProPair 

30 17 lb- 177b. 

12. The complex of claim 1, wherein said first polypeptide is selected from the group of 
polypeptides recited in Table 3, column 1, which are denoted as ProPair 178a-194a, and 
wherein said second polypeptide is the corresponding polypeptide selected from the group 
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consisting of the polypeptides recited in Table 3, column 5, which are denoted as ProPair 
178b-194b. 

13. The complex of claim 1, wherein said first polypeptide is selected from the group of 
5 polypeptides recited in Table 3, column 1, which are denoted as ProPair 195a-310a, and 
wherein said second polypeptide is the corresponding polypeptide selected from the group 
consisting of the polypeptides recited in Table 3, column 5, which are denoted as ProPair 
195b-310b. 

10 14. The complex of claim 1, wherein said first polypeptide is selected from the group of 
polypeptides recited in Table 3, column 1, which are denoted as ProPair_31 la-351a, and 
•wherein said second polypeptide is the corresponding polypeptide selected from the group 
consisting of the polypeptides recited in Table 3, column 5, which are denoted as ProPair 
311b-351b. 

15 

15. The complex of claim 1, wherein said first polypeptide is selected from the group of 
polypeptides recited in Table 3, column 1, which are denoted as ProPair 352a-367a, and 
wherein said second polypeptide is the corresponding polypeptide selected from the group 
consisting of the polypeptides recited in Table 3, column 5, which are denoted as ProPair 

20 352b-367b. 

16. The complex of claim 1, wherein said first polypeptide is the polypeptide recited in 
Table 3, column 1, which is denoted as ProPair 368a, and wherein said second polypeptide is 
the corresponding polypeptide recited in Table 3, column 5, which is denoted as ProPair 368b. 

25 

17. The complex of claim 1, wherein said first polypeptide is selected from the group of 
polypeptides recited in Table 3, column 1, which are denoted as ProPair 369a-374aa, and 
wherein said second polypeptide is the corresponding polypeptide selected from the group 
consisting of the polypeptides recited in Table 3, column 5, which are denoted as ProPair 

30 369b-374b. 

18. The complex of claim 1, wherein said first polypeptide is selected from the group of 

polypeptides recited in Table 3, column 1, which are denoted as ProPair 375a-431a, and 

wherein said second polypeptide is the corresponding polypeptide selected from the group 
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consisting of the polypeptides recited in Table 3, column 5, which are denoted as ProPair 
375b-431b. 

19. The complex of claim 1 , wherein said first polypeptide is selected from the group of 
polypeptides recited in Table 3, column 1, which are denoted as ProPair 432a-440a, and 
wherein said second polypeptide is the corresponding polypeptide selected from the group 
consisting of the polypeptides recited in Table 3, column 5, which are denoted as ProPair 
432b-440b. 

20. The complex of claim 1 , wherein said first polypeptide is selected from the group oT 
polypeptides recited in Table 3, column 1, which are denoted as ProPair_441a-580a, and 
wherein said second polypeptide is the corresponding polypeptide selected from the group 
consisting of the polypeptides recited in Table 3, column 5, which are denoted as ProPair 
441b-580b. 

21. The complex of claim 1, wherein said first polypeptide is selected from the group of 
polypeptides recited in Table 3, column 1, which are denoted as ProPair 581a-692a, and 
wherein said second polypeptide is the corresponding polypeptide selected from the group 
consisting of the polypeptides recited in Table 3, column 5, which are denoted as ProPair 
581b-692b. 

22. The complex of claim 1 , wherein said first and second polypeptide comprise the amino 
acid sequences of a first polypeptide-second polypeptide selected from the group consisting of 
APG7-AUT7, DUOl-BIMl, BUB3-MAD3, KAR4-MUM2, CLN3-MAD3, EBS1-MAD2, 
MSB2-MAD2, MSB2-MAD3, NUP157-MAD2, SAP4-MAD2, SAP4-MAD3, SIN4-MAD2, 
SIN4-MAD3, YDR214W-MAD2, YNL21 8W-MAD2, MCM1 6-MCM22, CYP2-JSN1, 
SPC34-JSN1, YIL065C-JSNI, YLR392C-JSN1, SED1-HEM13, CDC11-SPR28, 
YFR042 W-KRE6 , YDR482C-SCW1 1, SMI1-BAS1, and WSC3-PEX14. 

) 23 . The complex of claim 1 , wherein said first polypeptide comprises an amino acid 
sequence of a polypeptide selected from the group consisting of the polypeptides recited in 
Table 7, column 2, and wherein said second polypeptide comprises the amino acid sequence of 
the corresponding polypeptide recited in Table 7, column 6. 
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24. The complex of claim 1, wherein said first polypeptide is selected from the group 
consisting of the polypeptides recited in Table 7, column 2, and wherein said second 
polypeptide is the corresponding polypeptide recited in Table 7, column 6. 

25. A purified complex comprising a first polypeptide and a second polypeptide, 
wherein said first polypeptide comprises a region of amino acids of a polypeptide selected 
from the group consisting of the polypeptides recited in Table 3, column 1 sufficient to allow 
said first polypeptide to bind said second polypeptide, and wherein said second polypeptide 
comprises a region of amino acids of the corresponding polypeptide recited in Table 3, column 
5 sufficient to bind said first polypeptide. 

26. A chimeric polypeptide comprising six or more amino acids of the first polypeptide of 
claim 1 covalently linked to six or more amino acids of the second polypeptide of claiml. 

27. A nucleic acid encoding the chimeric polypeptide of claim 26. 

28. A vector comprising the nucleic acid of claim 27. 

29. A cell comprising the vector of claim 28. 

30. An antibody which specifically binds the complex of claim 1 . 

3 1 . The antibody of claim 30, wherein said antibody binds to the complex of claim 1 with 
higher affinity than it binds to said first or second polypeptide when said polypeptides are not 
complexed. 

32. A pharmaceutical composition comprising the complex of claim 1 . 

33. A kit comprising a reagent which can specifically detect the complex of claim 1 . 

34. The kit of claim 33, wherein said reagent is selected from the group consisting of an 
antibody specific for said complex, an antibody specific for said first polypeptide, and an 
antibody specific for said second polypeptide. 



-93- 



WO 00/60066 

PCT/US00/08399 

35. A method of identifying an agent which disrupts a polypeptide complex, the method 
comprising: 

(a) providing the complex of claim 1 ; 

(b) contacting the complex with a test agent; and 

(c) detecting the presence of a polypeptide displaced from said complex, 

wherein the presence of displaced polypeptide indicates said agent disrupts said 
complex. 



15 



20 



25 



30 



36. A method for identifying an agent which disrupts a polypeptide complex compris 
least one microtubule/microtubule-associated protein, heme biosynthesis protein, or cell 



wall/cell-wall synthesis protein, the method comprising: 

(a) providing the complex of claim 22; 

(b) contacting said complex with a test agent; and 

(c) detecting the presence of a polypeptide displaced from said complex, 

wherein the presence of displaced polypeptide indicates said agent disrupts said 
complex. 

37. A method for inhibiting interaction of a mterotnbnle or microtubuie-associated protein 
with a hgand, the method comprising: 

contacting a complex comprising said protein and said ligand with an agent that 
disrupts said complex, wherein said complex is selected from the group consisting of 
APG7-AUT7, DUOl-BIMl, BUB3-MAD3, KAR4-MUM2, CLN3-MAD3 
EBS1-MAD2, MSB2-MAD2, MSB2-MAD3, NUP157-MAD2, SAP4-MAD2 
SAP4-MAD3, SIN4-MAD2, SIN4-MAD3, YDR2 1 4 W-MAD2, YNL2 1 8 W-MAD2 
MCM 1 6-MCM22, CYP2-JSN1, SPC34-JSN1, YIL065C-JSN1, and YLR392C-JSN1 , 
thereby inhibiting interaction of said protein with said ligand. 

38. A method for inhibiting interaction of a heme biosynthesis protein with a ligand, the 
method comprising: 

contacting a complex comprising said protein and said ligand with an agent that 
disrupts said complex, wherein said complex comprises SED1-HEM13, 
thereby inhibiting interaction of said protein with said ligand. 
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39. A method for inhibiting interaction of a cell wall or cell wall-synthesis protein with a 
ligand, said method comprising the step of: 

contacting a complex comprising said protein and said ligand with an agent that 
disrupts said complex, wherein said complex is selected from the group consisting of 
CDC1 1-SPR28, YFR042 W-KRE6 , YDR482C-SCW1 1, SMI1-BAS1, and 
WSC3-PEX14, 

thereby inhibiting interaction of said protein with said ligand. 

40. A method of identifying a polypeptide complex in a subject, the method comprising: 

(a) providing a biological sample from said subject; and 

(b) detecting, if present, the polypeptide complex of claim 1 in said sample, 

thereby identifying said complex. 

41. A method of detecting a polypeptide in a biological sample, the method comprising: 

(a) providing a biological sample comprising the first polypeptide of claim 1 ; 

(b) contacting said biological sample with the second polypeptide of claim 1 under 
conditions suitable for formation of a complex comprising said first and second 
polypeptides; and 

(c) detecting the presence of a complex of said first and second polypeptide, 

wherein the presence of said complex indicates the presence of said first polypeptide in 
said sample. 

42. A method of detecting a polypeptide in a biological sample, the method comprising: 

(a) providing a biological sample comprising the second polypeptide of claim 1 ; 

(b) contacting said biological sample with the first polypeptide of claim 1 under 
conditions suitable for formation of a complex comprising said first and second 
polypeptides; and 

(c) detecting the presence of a complex of said first and second polypeptide, 

wherein the presence of said complex indicates the presence of said second polypeptide 
in said sample. 
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43. A method of removing a polypeptide from a biological sample, the method 
comprising: 

(a) providing a biological sample comprising the first polypeptide of claim 1 ; 

(b) contacting said biological sample with the second polypeptide of claim 1 under 
conditions suitable for formation of a complex comprising said first and second 
polypeptide; and 

(c) removing said complex from said sample, 
thereby removing said first polypeptide from said sample. 



1 0 44. A method of determining altered expression of a polypeptide in a subject, the method 
comprising: 

(a) providing a biological sample from said subject, 

(b) measuring the level of the complex of claim 1 in said sample; and 

(c) comparing the level of said complex from step (b) to the level of said complex 
15 in a reference sample whose level of the complex of claim 1 is known, 

thereby determining whether said subject has altered expression of said first or second 
polypeptide. 

45. A method of treating or preventing a disease or disorder involving altered levels of the 
20 complex of claim 1 , the method comprising: 

administering a therapeutically-effective amount of least one molecule that modulates 
the function of said complex to a subject in need thereof. 
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